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NICKEL 


CAST IRONS 


LASTS 10 TIMES LONGER. 
In one service test, Ni-Re- 
sist,* the special corrosion- 
resistant Nickel east iron, 
withstood acids and organic 
compounds encountered in 
raw sewage 10 times longer 
than plain iron. To cut proe- 
essing costs in modern sew- 
age disposal plants, this 


Comminutor grinder shell 
is cast from Ni-Resist for 
the Chicago Pump Co. These 


precision castings, which 
withstand abrasive wear 
stoutly as they do corrosion, 
were produced by the Chal- 
lenge Foundry Co.. Batavia. 
Illinois. 


























GOLD MINE "IN THE BLACK." 
Even in gold mines, operating costs 
must be kept down. Ball mill liner 
costs were halved when the Wen- 
digo mine in Kenora, Ontario, used 
Ni-Hard,* an exceptionally hard 
and wear resistant Nickel cast iron. 
for liners in their ore grinding 
mill. These liners, cast by the Vul- 
can Iron Works, Winnipeg, handled 





MIRROR-SMOOTH thi: 
108,000 lb. drier shell pres-e. 
moisture from paper pulp 
To assure uniformity in this 
casting, 12 ft.in diameter and 
18 ft. overall length. Allis- 
Chalmers Mfg. Co., Milwau- 
kee, added 1% Nickel. This 
Nickel cast iron developed 
a dense, close-grained struc 
ture throughout, which, to- 
gether with its uniformity 
and machinability, makes it 
ideal for such applications 
as this, where a very smooth 





finish is required. 


*Ni-Resist—Reg. I S. Pat 
Off. by The International 
Nickel Company, Ine 


278,180 


*Ni-Hard—Reg. lI 3 Pat 
Off. by The International 
Nickel Company, Inc. — 


281,986 


more than twice the tonnage reached 
by previous liners of an unalloyed 
material. Reduce processing costs 
by specifying Nickel cast irons for 
hard jobs in your plant. For prac- 
tical information about money-sav- 
ing applications of Nickel alloyed 
materials in your industry, please 
write to the address below. 
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THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 
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What's Coming——Much has been written 
about “molded plastics” airplanes but accord- 
ing to aeronautical engineers and_ plastics 
manufacturers, the reports are “highly exag- 
verated.” So we assigned R. R. Wiese, western 
editor of P.E. to investigate and report. His 
seven. years’ experience at the Naval Aircraft 
Factory in Philadelphia, where his duties 
included materials testing. made him feel right 
at home in this assignment. His article 
“Plastics in Aircraft” will be the lead article 
in the July number. 


The World of Tomorrow is attracting world- 
wide attention in its popular portrayal of the 
future. But the real world of tomorrow is in 
the minds of scientists and is being reared in 
research laboratories. Things that new = scien- 
tific theories promise for the future. in the 
light of past performance, will be the subject 
of another article in July P.E. 


Other subjects will include chemical color 
ing. design of torsion springs. Airfoam rubber 
and its applications. and new mercury switches. 


Cover Picture Studebakers new. light 
weight, low-priced car, product of four years’ 
research in marketing and design. 
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The name of the character in this story is purely fictitious. 
{ny similarity to the names of hundreds of persons, living 
+ dead, to whom this episode might apply, is purely a 


incidence. 


HE was the oldest of many sons and daughters 
and because times were hard and Isaac had failed 
repeatedly to be promoted in school, his father 
commanded him to apply for the position of 
church sexton, as advertised. The parson was 
mpressed with the husky looking lad of 15 and 
ielt confident that the boy was thoroughly capable 
of cutting the grass, shovelling the snow and 
ringing the bell. He gave Isaac the job. 

In giving Isaac his final instructions, the min- 
ster told him to make a written report daily of 
things that needed repair, to which Isaac replied 
hat it was impossible for him to do it as he could 
neither read nor write. So Isaae forthwith lost 
the job. 

In great wrath, Isaae’s father upbraided his 
scholarly son and gave him a card of collar but- 
ons to peddle on the streets. Soon Isaac returned 
lor more collar buttons to sell and in a few days 
he was trudging the streets with a tray suspended 
irom his neck, carrying an assortment of safety 
pits, collar buttons, shoe strings, pencils and 
similar sundries. 





With the passing of time Isaac’s business grew 
0a push cart, a corner stand, a modest store and 
iinally the biggest department store in town. Then 
aac had a great dream. He envisioned his store 
Modernized with a new front, new equipment and 
‘omplete lines of furniture and clothing. Thus he 
would attract the trade from the surrounding coun- 
ty which) now went to the big city seventy-five 
miles away. 3 

Isaac’. banker was enthusiastic about the plan 
and urg | Isaac to put it into effect at once. To 
which Is:ae remarked that it would require an 


iivestme:.: of $100,000 which he would have to 


Orrow, 






We’l! lend you the money,” said the banker. 
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GEORGE F. NORDENHOLT. Editor 


His Name Was Isaae 


“I will have the cashier make out the necessary 
papers at once.” 

While the papers were being prepared, the 
banker and Isaac talked of various and sundry 
things and when the papers were delivered, Isaac 
was asked to sign. He carefully marked his X 
in the proper place and when the banker remon- 
strated Isaac explained that he could neither read 
nor write. 

“What!” exclaimed the banker. “You, the big- 
gest merchant in this whole county and you can 
neither read nor write? Isaac, if you could read 
and write you'd be the biggest merchant in the 
whole United States.” 

“Nay, nay, protested Isaac. “If | could read 


and write I'd be a church sexton.” 


Soon after the technical schools have graduated 
their thousands during this month of commence- 
ments, it will befall the lot of many engineers to 
initiate these embryos of the profession into the 
intricacies of the world of industry. And there 
may be some of these beginners whose horizons 
extend no further than Newton’s laws of motion, 
the principles of thermodynamics and the twenty- 
seven basic formulas of integral calculus. Being 
well-possessed of these powerful tools of engineer- 
ing, and proud of their possession, as he should 
be, the recent graduate may permit his enthusiasm 
to becloud the fact that business can only exist by 
making money. 

Such young men should be made to realize that 
a formal education is merely a tool to be used 
with intelligence while success and happiness can 
be gained only by diligent application to master 
the intricacies of business and by giving deep 
thought to the complexities of human relations. 
For the answers to this last problem one can 
suggest nothing better than the pithy words spoken 
about two thousand years ago from a mountain in 
a far-off country. 

Isaac could neither read nor write, but he had 
the answers. 
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STUDEBAKER’S CHAMPIO 


OUR YEARS AGO. seven top-rank- 

ing engineering and merchandising 

executives of the Studebaker Cor- 
poration —Paul G. Hoffman. president: 
Harold F. Vance. chairman of the board: 
George D. Keller. vice-president in charge 
of sales. C. K. Whittaker. president of 
Studebaker Pacific: R. E. Cole. vice- 
president in charge of engineering: R. A. 
Vail. vice-president in charge of manu- 
facturing. and W. S. James. chief engi- 
neer met to take the first step toward 
the production of a new automobile to 
compete in the same market as the “Big 
Three.” Armed only with an idea—that 
of producing a soundly-engineered low- 
priced car styled in good taste and_ in- 
expensive to operate and maintain—these 
men started literally with a blank sheet 
of paper to create the recently announced 
“Champion.” 

Reasoning that “in greatness there is 
always weakness.” their primary problem 
was to detect where the weakness of the 
Big Three lay——whether in design. manu- 
facture or marketing of their “lowest- 
price” cars. This weakness certainly 
would not lie in manufacturing. because 
that is the most powerful weapon of the 
“Big Three”™—mass production with its 
attendant economies in) purchasing and 
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manufacturing operations. And as to 
marketing advantages. the smaller auto- 
mobile manufacturer) does not labor 
under any appreciable handicap. But 
how about engineering design? It has 
long been common knowledge that Gen- 
eral Motors and Chrysler design their 
cars in the different’ price classes so 
that some of the parts are interchange- 
able. Ford is said to do the same thing. 
though to a lesser extent. It is common 
knowledge to any engineer that when 
parts for machines of different ratings 
are designed for interchangeability. nu- 
merous compromises in design must be 
made. Such inter-make. interchangeable 
parts, therefore, cannot represent the best 
in their design and by that same token 
the complete machine cannot be the ulti- 
mate in its design. 

It was relatively easy to determine 
which parts of the cars of the “Big 
Three” were designed for use in each 
of a number of different models or makes. 
Tabulation of such parts ranged from 
engine block castings and body sheets 
to springs and spark plugs. 

The next problem, then. was to deter- 
mine the advantages that might be ob- 
tained if each part of this contemplated 
“lowest-price” Studebaker were designed 





dhe 


solely for the single purpose for whiel 
if was to be used: that is. without the 
restrictions imposed by its application t 
a number of cars of different design 
For example. what would be the advan 
tages of a cylinder block designed. cast 
and machined for a given specific engine, 
and that engine only? The evlinder walls 
could be a minimum because extra thick 
ness would not have to be allowed to per 
mit boring to a larger diameter for us 
on a heavier car of another mak 
model. and this in turn would pe 
lighter engine slightly more com; 

size. In a similar manner. nu 
other advantages were obvious. 
analysis was not the final answer. 


\ssuming that a great many 


improvements — ove 


existing 
price’ Cars were possible. would 
total of improvement be sufh 
represent an outstanding market 
would they make possible a des 
would command the = attention 
American automobile buyer: wi 
convert prospects to owners? 
Here was a marketing probl: 
posed questions which could be a 
only by the American automobile 
Were they entirely satisfied w 


“lowest price” cars then available 
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much iiportance did they attach to miles 
per gallon, tire mileage. weight. speed. 
comfor!. safety. maintenance. 
appearance. and similar factors? 

Trained investigators sent out to talk 
to the automobile owners covered the 


low-cost 


whole United States to question people in 
all the income brackets. This survey 
gave the answers to the marketing ques- 
tions, confirming the United States 
census figures that almost 90 per cent 
of American automobile owners have a 
hard time “making ends meet.” And. 
as revealed by the Studebaker surveys. 
their first consideration is the cost of 
buying and operating the car. The 
urgent demand was for a low-price car 
economical to operate and maintain. but 
having all the desirable features of a 
medium-priced car—speed. pick-up. com- 
fort and. above all. appearance. 

Engineers then began working at a 
rapid pace. Hand in hand with the de- 
sign developments. production methods 
were planned and laid out. and orders 


THE POWER PLANT 


were placed for the development of the 
necessary machine tools and special 
equipment. The engineers questioned 
everything that might add a penny to 
the cost of the car or to its upkeep and 
operation. “Money-saving for the car 
owner” became the slogan of the entire 
Studebaker organization. Their aim was 
to produce the most remarkable econ- 
omy car that the American public had 
ever been offered—but a car that did 
not sacrifice traditional high quality o1 
tested safety. Studebaker originated in- 
stead of imitating or duplicating: de- 
signed a new car instead of redesigning 
an old car. 

Then, to make certain that this new 
Champion. as it had been christened. 
would have all the earmarks of a quality 
car and an appearance that would com- 
pel attention. Studebaker commissioned 
Raymond Loewy and his assistant Virgil 
Exner to style the new car. These men. 
working in cooperation with the Stude- 


baker engineers. produced a design that 


is roomy. comfortable and distinctive. 

In its appearance. the Champion em 
phasizes its single-purpose design. Front 
ends. grille work for the wind-tunnel 
areas. and trim. hood and fenders. all 
have a singleness of line and contours, 
and appear as an ensemble. not as a 
group of individual units. The headlamps 
are recessed into the fenders. The broad, 
veed windshied not only adds to the mod- 
ern appearance of the car. but affords 
good vision for the driver. 

\fter spending four years and many 
million dollars on the task. Studebaker 
has introduced the Champion——a_ notable 
engineering accomplishment—the answet 
f the Studebaker engineering organiza- 
tion to the question “Can it be done?” 

The pictures and captions on this and 
the following pages describe a few of the 
outstanding design features of the new 
Studebaker Champion. Evaluation of the 
engineering ingenuity and design’ skill 
that created this car must be left to the 
reader s imagination. 
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The Champion engine, rated at 21.6 
“ALE. hip. is a six-cylinder type with a 
hore of 3 in. a stroke of 37% in. and a 
isplaceinent of 164.3 cu.in. 
“on Tat of 635 to 1. 


? . . . 
" preniium = gasolines. is attained by 


Compres- 
without the use 


bustion chamber design. the 


‘Ype of svark advance control. good vapor 
‘stribut on through improved manifold 
fesign a 1 automatic valve control of in- 
take m ig temperature. A number of 
Ngenio design features shortened the 
Ngine. ecause the ear is lighter than 
ompet models. the engine has less 
isplace: ont. thus the bore diameter is 
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smaller. Valves and ports were carefully 


positioned for compactness. yet water 
passages were incorporated completely 
around each valve seat. The water pump. 
compact in design. is recessed in the 
evlinder block. Since the design through- 
out emphasized light weight construction 
without sacrifice of strength. inertia of 
reciprocating parts was minimized. and 
it was found that there was no appre- 
ciable torsional disturbance even without 
the vibration damper. so it was dis- 
carded. Thus the length of the power 
plant was further 


reduced. Engine 


operating smoothness is also aided by 


three point suspension in rubber. The 
camshaft is driven by a large Celoron 
gear. A helical-gear oil pump. driven 
from the camshaft. delivers oil under 
to the 
through the drilled crankshaft to the 


connecting rods: — then 


pressure main 


bearings and 
through — es- 
holes in the 
rods to” the 


capement connecting 


cvlinder walls, pistons. 
piston pins and rings. camshafts. timing 
gears. valve tappets and valve mechan 
ism. Oil conduits throughout the engine 
are short, reducing the danger of plugged 
oil passages. 


Oil is directed unde pres 
sure through drilled holes in the block. 


CONTINUED ON NEXT PAGE 
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STUDEBAKER’S CHAMPION—Power Plant Continued 


Connecting rod analysis: C, 0.35- 
0.45 per cent; Mn. 1.35-1.65 per cent; 
S max., 0.05 per cent: P max., 0.045 per 


cent: Si min.. 0.15 per cent. Tapered 
lock screw serves as wedge to anchor the 


piston pin in the rod. 


Fall-depth water jacketing of the 
cylinders gives maximum cooling. Pres- 
sure lubrication to the valve tappets and 
cylinder walls is through the drilled 
holes. Oil leakage is held to a minimum 
by strong, gasketed. valve tappet covers. 
and by front and rear crankshaft seals. 


In the crankcase is a floating oil screen. 





Large diameter bearings give great 
crankshaft 
area. an increase in bearing diameter al- 


stiffness. For equal bearing 
a reduction in width, but the bear- 
Hence the 
bearing area per cu.in. of piston displace- 


lows 


ing width was not reduced. 








ment is higher. resulting in longer life 
as well as higher factor of safety. All 
main and connecting rod bearings are 
interchangeable. steel-back, babbitt-lined 
tvpe. Note heavy 


block casting. 


ribbing used in motor 











Water pump seal, of composition 
rubber, recessed in the hub of the wate 
pump impeller, is grooved on front and 
rear faces for better sealing. and is spring 
loaded. Rearward face contacts the im- 
peller and forward face contacts a fiber 


composition washer, thus sealing against 


leakage around the shaft at these points. 





The fiber washer has tongues fitting inte 
notches in the impeller hub, causing tht 
impeller, seal. fiber washer, and ift to 
rotate together. Wear is compens d by 
expansion of the water seal spring. Tht 
seal itself does not wear since it « s nol 
rotate relative to any of the part- whic! 





it contacts. 
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Over-drive transmission js simila: 
to that used on previous models with the 
exceytion that an additional pawl con- 
trolled by a solenoid can act to unlock the 
sun gear of the over-drive gear train, thus 
permitting a direct drive through the 


transmission main shaft instead of 
through the over-drive gear train. The 
control operation is as follows: When 


the foot accelerator pedal is depressed 
beyond the wide-open throttle position. a 
lever in the throttle mechanism closes a 
switch which actuates a relay that in turn 
places battery voltage across the solenoid. 
The energized solenoid attracts a small 
disk which shuts off the ignition. thereby 
unloading the transmission gears and per- 
mitting the solenoid plunger to disengage 
or unlock the sun gear. As the plunger 
enters the solenoid. the ignition contact 

Action 
ignition 
about one-fifth second. 


instantan- 
off for 


The solenoid Is 


is remade. is almost 


eous: the being shut 
only energized when the foot accelerator 
is pushed beyond the wide-open throttle 
position as described. This will not oc- 
cur inadvertently under fast driving con- 
ditions, as additional foot pressure is re- 
quired to actuate the switch. Near the 
end of its stroke the solenoid opens auxil- 
iary contact points. thereby 
sistance in the 


putting re- 
that 
even if the foot accelerator is held beyond 
the wide-open throttle position. the con- 


solenoid circuit so 


PLANAR SUSPENSION 


tinuous current flow through the solenoid 
windings will be too small to cause over- 
heating and damage to the coil. 

The solenoid plunger is spring loaded. 
so that as solenoid is de- 
energized it again tends to lock the sun 
gear and return the transmission to the 
ratio. It is 


soon as the 


overdrive from 
doing so by a blocker ring. which will re- 


lease the lock-up only through reversal of 


prevented 


torque reaction produced only when the 
throttle is released and then depressed. 


Thus the transmission will) remain in 
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direct ratio so long as the drive load is 
maintained. When the load changes from 
drive to coast and then back to 
blocker ring permits the pawl to again 
lock the sun 


drive. 


gear, putting transmission 
in overdrive ratio. The manner of re 


engaging overdrive after entering direct 
ratio through depression of the accelera 
tor pedal beyond the wide-open throttle 
position, is similar to overdrive engage 
ment when the car has been brought up 
standstill. i 
optional. at extra cost. 


to speed from Overdrive Is 
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iene = en SAA 
ting inte 
using the Self-st abilizing independent front tires is possible. The point of contact Steering knuckles are supported at 
| shaft to whee] spension in the Champion is sim- between tire and road does not change upper ends by heavy. forged steel sup- 
ns ed by ilar te that used on other Studebaker with spring deflection. but wheel camber port arms connected to widely separate 
ing. The Cars. I; is of interest to note that the does change slightly. With the type of frame mountings. Rubber mountings at 
dees not Mer aid outer pivot points of the sup- steering linkage used. the pivot points on the inner ends of support arms cushion 
rts whieh Port aris and front springs have been reach rods and springs coincide. thus no shocks which would otherwise be trans- 
80 loca: d that no sidewise scuffing of wheel twist occurs from spring deflection. mitted to the frame. 
FRING June, (939 CONTINUED ON NEXT PAGE 
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STUDEBAKER’S CHAMPION—Frame and Body Construction 





The steel frame is unusually light but 


it is claimed to be stiffer in) proportion 
to weight than any frame used in a pre- 
vious Studebaker model. It has an X- 
member without offset at the center. with 
the center portion a reinforced box sec- 
tion. Side members are of box section 
from the junction of the X-member for- 
ward to the front cross members. A maxi- 
mum depth of 732 in, is provided for the 





Kody insulating and sound dead- 
ening. All roof panels are insulated 
against noise and heat by first spraying a 


Y-member. side members have a maxi- 
mum depth of 41x, in. and a flange width 
of 18. in. Reinforcements are used at 
frame joints. The all-steel top is sup- 
ported by box section windshield posts 
and box section door posts. Rear hinge 
pillar is of full box construction section. 
as are sill panels. Roof rail is semi-box 
section construction. Two box section 
reinforcements are spot-welded diagon- 





heavy layer of Insulmat 


sponge-like 
sound absorbent on the inner surface. 
bonded directly to the steel. This pre- 


Conti 


ally across the bottom of the floor pan 
Door constructions at top and window 
sides form a box section. with a full 
ribbed tol 


greater strength. Rear door has no pro 


inner panel formed and 
jecting hinges. One-piece steel top con 
struction includes formed openings for 
cowl ventilator, windshield and rear wil 
dow. with welded cowl cross bar whi 


adds rigidity to the construction. 





fg 





vents drumming and rumble by a! :sorbit! 
vibrations that get past the box sectio! 


that serve as a vibration dam. ( ‘ment 
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to the Insulmat is a thick blanket of rial. The front compartment dash lining resonance material bonded to the steel 
“Kim-ul” cotton-like shredded tissue. im- is covered with three layers of dry felt panel. In addition to the underside insu 
pregnated with asphaltum to prevent de- insulation and a layer of embossed insula- lation mentioned previously. thick lay 
terioration from moisture absorption. tion fiber board. to shut out engine heat ers of “Cordex” insulating material. re 
Dead-air spaces in this material retard and noise. The inside of the rear lowe1 sembling heavy felted asphalt roofing. 
heat transfer. The undersides of all floor quarter and back panels above wheel- are applied to the whole steel floor sun 
pans are completely covered with Insul- house have a layer of Insulmat bonded face inside the body. On top of this. a 
mat to absorb sound and rumble. Inside directly to the steel panels. The inside 1. in. thick rubber mat with 14 in. jute 
panel- of all doors are sprayed with a of the rear deck door and trunk door pad is on the floor in’ the driver's 
laver of anti-resonance insulation mate- panels are sprayed with lavers of anti- compartment. 
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loor pan. 
| window 


h a full 
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top con 


Wiandiy Universal joint in the Champion’s pro- Rear shock absorber links as well Steering knuckles are designed with 
ance peller shaft assembly is of the needle as planar support arm anchorage are ball and roller bearings to help reduce 
ar whic bearing type. rubber-mounted. steering effort. 








SEALED METAL 
HOUSING 


MOTOR 


AIR INTAKE 
BODY UNDER SILL PANEL Self-locking tappet serew js ma 
LL PANEL chined with two sets of threads with a gap 
between. The two groups of threads are 
mismatched 0.07 in. Resulting bind as 


















Conditioned air as a deluxe feature ments. The unit is designed to fit under the second set of threads enter the tappet 

Is avail le in the Champion. This is a the front seat and thus does not reduce is sufficient to prevent the screw from 

sorbing heating ystem which draws in outside the available passenger space. Below the turning in service while the machined 

. section ar, filt s and heats it. and distributes windshield are built-in hot-air vents for slot in the screw relieves excess loading 
rca It betw. -n the front and rear compart- defrosting service in cold weather. on the screw. threads. 
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Streamlined Tractor Has Automotive Accessories as Standard Equipment 





Closed car comfort and al! con 
veniences found in the modern automo 
bile—-hence this Minneapolis-Moline 
tractor is called the Comfortractor 
Streamlining. an all-steel cab, safety 
glass, fenders, bumpers. head and tail 
lights, electric starting, forced air venti 
lation are additional features. The fully 
inclosed cab, lined with sound-absorbing 
material, has centrally located instru 
ments, hot water heater and radio as 
standard equipment. Seats are sponge 
rubber. imitation-leather covered The 
variable speed governor, brakes and 
clutch are pedal controlled. Trap doors 
in the cab floor allow operator to adjust 
drawbar without leaving seat. Tractor 
speeds up to 40 mi. per hr. are available. 


Felt and leather seals are on both 
front and rear of crankshaft. Further 
precautions against dirt include an oil 
filter with an easily replaced waste-type 
element, a crankcase breather filter, the 
usual gasoline filter. and an oil wash all 





cleaner in the carburetor air intake line 
Entire inner portion of the transmissio! 
is protected by felt seals: oil is retained 
by leather packings. Gear type o:! pum 
with 5-14 gal. per min. capacity -upplie: 
forced-feed lubrication to moving arts 
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© Water 18“ fon, V-belt Rear Twin Fuel Clutch 
_ femperoture driven, mounted crankshaft disk filter shifter 
thermostat on roller bearings — felt seal clutch lever 












Stee/ housed 
rubber block 
—— onchor 





Crankshaft — drop 
torged SAE 
1045 steel 





































Power 
take-off 





Centrifuga/ water pump 5-speed Draw bar 
Front crankshaft mounted on bronze bushings transmission 
felt sea/ and gear driven 


Longitudinal section of the cab-less 
model showing relative location of main 
parts. Engine is Minneapolis-Moline Water outlet manifold 
lour eylinder, develops 39 drawbar hp. 
all con § Crankshaft is S.4.E. 1045 drop-forged 


— Bt Cronkcase breather 



















Force teed lubrication 
to valve mechanism 








1 automo § steel, heat-treated; connecting rods are 
is-Moline § S.4.E. 1040 ‘op-forged, ‘at-Ltreate . ] rlet n tole 
cat teel h gs yr 7 7 : x. =o High turbulence fy ewer pony + oF ai 
) SCC@LS Cz snid s arop- orge - & e 7 ‘ S Dor # 
a . | : é combustion chanber =* ! Jpg ale 
b, safety steel, case-hardened. Bearings are cylinder block 
and tail bronze-backed. babbitt-lined. Tractor 
air vent speed is controlled by manipulation of Removable cylinder 
The fully variable-speed governor. throttling engine block, 11 Stee 
- . # eng . : block, seni stee/ 
absorbing J Setween 300-1275 r.p.m. Governor is Cast iron piston 
sd instru: F tully-inclosed and automatically lubri- D ' 
' Tagg rop forged camsha 
radio as B cated. Belt pulley mounted on left side Pp - haft 
re sponge Bl engine operates at 2980 ft. per min. fer 
: ° — . 4 
red. The § with engine speed of 1275 r.p.m. Front Speed contro/ /ever, : } 
akes and @ fender is easily demountable. operated fron? a Bi i} 
‘rap doors ; as seat .» »? = Waste type 
to adjust ve ae filter 
lractor e/ement 


available. 


.. rg \ | Oi! fr/ter 


4)/] vy 


‘e on both 


Further Variable 3 7 
ide an oil speed 
waste-type : 
se governor iw 
|] wash aif ha , 
ntake line. Bronze ’ 





backed, babbitt* 


ansmission 
is retained 


Front axle of malleable iron is 


Gear-type oi/ 


e oil pum “quipped with forged steel recoil and lined main - Ppunip 

ty -upplie: ” a oil springs. extra heavy-duty bearings, shim nae 

ae parts imken ( rust bearings. The H-section adjusted Oi! intake screen 
axle is pi oted at the center. 
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tel 


control are 


Control weights 


features 


Electric eye 








Adjustable-speed drive. constant web 


tension control and automatic side regis- 


the Cama- 


chine 10. a new 62 in. high-speed slitter 
built by the Cameron Machine Company. 
William M. Stocker. chief engineer. The 


is equipped 


control unit) consisting of 


Contro/ 
weights 


with 


bearings throughout and is driven by 


is obtained through a Reliance type \V 


Exciter 


A.C. motor 











D.C. generator 


anti-friction 


a 


» hp. Reliance d.c. motor direet-con- 
nected to the drive gear. Variable speed 
¥G 


a separately- 
















A.C. /ine 


motor 
| 


DC 


generator 


Generator 


- Vertical shat? 








Speed 
adjustin 
rheosta 





Field 


i" 





Adjustable- 
speed D.C. 
motor on 
driven 








machine --> 








Motor 


Field 


QON O90 





















Modern Designs — High-Speed Slitter Has Electric Variable-Speed D: ive 


Contro! 
buttons 





Main driving motor 


excited variable-voltage d.c. generat 
driven by an a.c. motor. A photoelectri 
mechanical hook-up maintains side regis 
ter control. and a counterweighte 
linkage is used to keep web tension col 
stant at any predetermined amount. 

Speed-changing combination. 
shown in schematic hook-up. wes dev 
oped by Reliance to provide an econon 
cal means for varying operating spee' 
over as much as 12 to 1 range in sma 
installations where a.c. only is availab! 
The control is built as a packaged unit: 
cupying a minimum of floor space. a 
consists of an a.c. motor. an exciter and 
d.c. generator. all mounted on the san 
vertical shaft. All mechanical and el 
trical parts are similar to those jiandle 
regularly in) plant maintenance wor 

Generator output voltage is varied 

impressing resistance in the separate!) 
excited generator field: this. 
varies the speed of the d.c. motor col 
nected across the generator. T! di 
is available for 3 phase. 60 evele. 2 
HO. or 550 volt) supply. in’ si: 
1 to 15 hp. Control unit and speed -chat: 
ing rheostat can be located at v co 
venient point near or remote fiom ! 
driven machine. With this new. © ompéa 
speed-changing unit. any type ! 
driving motor can be specified. 
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Mil/- roll 
































shaft C a 
Turnbuckle \ Om © Mil/-ro// TB 
Mi//-ro// © paralleling g 
chuck adjustment 
Brake " 
take-up Water-cooled Be// 
plug brake head's crank 
\ ° 
y | a US 
| \ \ y 
Rw, ' ©) 
eo) ' 
c 7 \s 
%(@}) 9 4 x ZA 
Fo ==>) = web 
0 y ° ae 
©90° © ed Se 
t ff 5 
—wA a“ 
I P 
# v a Lower 
6 G; A sonsin ‘ae 
a == 8 Tension eames 
(0) \ ‘ | “ 
©) To winder 
Ly 
| JY Lower tie-bar 
Rack-and-pinion 
Contro/ 
Mil! -roll weights 
lateral contro/ 
Water ; 
hose Tension-ro/l 
connecting-rod 
Web tension is varied by changing the with the idler rolls. Control weights. roll backward. The system. theretore. is 
nount of counterweight. The floating through the bell-erank and connecting in balance—-when the web slackens. the 
nsion roll rotates on roller bearings on rod. tend to pull the tension roll for- weights pull the tension roll forward 
shaft supported on racks and pinions ward and also tighten the brake through and tighten the brake. increasing the 
tthe ends. The shaft. free to move for- the turnbuckle and chain mechanism. web tension. Should the web become 


ard and be 


ack. 


always remains parallel 


The pull of the web tends to pull the 


too taut, the opposite will occur. 








Photoelectric 


Photoelectric 
contro! pane/ ... 











eye 






















































































0 
| | 
Motor 
<< x x | | 
_——— | 
Resie . . 
Kister control, shown schemati- the Westinghouse electric eve closes cir- Motor in this linkage is reversed by 
ally, Ope ates within limits of #2 in. at cuit to small motor which by chain and voltage reversal across armature when 
an sper through an electric-mechani- screw mechanism adjusts shaft align- current is transferred by electronic means 
Ulinkas . Should web run off register, 
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ment to compensate for the error. 


from one tube to other. 
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Modern Designs— Table Drive and Cross Feed Fully Hydraulic 


Handwheel for manual cross teed 





Hydraulic cross-feed throw-out valve Lever for rapid raising 


or lowering of wheelhead 










Hydraulic cross-feed trip valve Coolant shut-off va/ve 








Adjustable dogs for 
cross feed trave/ 


Adjustable table reversing dogs he a 


Ways 
guards 


latch tor hinged whee!- 
guard cover 


























Coolant spout 










Magnetic 
chuck 


Hydrausic o1/ tank 
and pump / 















Valve for aa 
aameelll table trave 
RO Se : e _ Handwhee! for raising or lowering 
ubricating-oll pressure gage ~ \. of wheelhead with micrometer reading 
Oil-level gage for lubricating o/'/ \ Table start and stop valve ye 
. Motor switches and magnetic chuck switch pane! Table reversing valve 
Five motors are incorporated in the Wheel spindle is driven by a dynamically- chine bed. table and column are cast 
horizontal grinder built) by the Hill balanced 15-40 hp. built-in) = motor of a high-tensile. pearlitic iron alloy 
Clutch & Machine Foundry Company. mounted on the end of the spindle. Ma- containing nickel and chromium. 








= Cylinder A 





















~~ 








































































































-_ SS SSS 
Automatic acy — ae 
reversing /ever y bee teers ws rt) 
* SPrston 
we When in operation this line 1s closed causing pressure 
| When reversing lever isin y he husild igs. Hes i fee eens teed canted! tales and 
| position shown line A ss =a permits o// under pressure to go fo 4-way va/ve 
| open to pressure which =) g 
| moves pistonin 4-way TH : 9 
| valve,opening cylinderA | al -) {I -Hand operated start 
| topressure and cylinder c +A At and stop va/ve 
8 to drain. When the revers- | & \ Y txt 4 
ing lever 1s tripped the c \ | | 
reverse takes place - y/ NW 4- — y | yf | 
p/ | | 1] 
S operated | 1 || 
D va/ve | } | | | 
4 F | ly | 
Relief va/ve In | | 
x maintains | | : | 
oe back ere fWhen not in | | +- Pump — 
. £ Cylinder tO = operation o'/ \a\ / 
£9} steady movement goes ———— | . '0-hp., 1200 rp.n7 
| © y of table poset A an j---/0 motor 
, ] rains into a tank 
| , tank’ || tanks 
Feed contro/ va/ve _ ' y 
| eee Oil drains back to tank 


when pumps (dling 


a 












Hydraulic pump, driven by a 10 hp. at a constant feed. or adjustable from is provided by a pump powered with 4 
motor, furnishes pressure to drive table 1, in. to 2 in. at each reversal of table 1, hp. motor. Coolant pump motor 
at speeds up to 100 ft. per min. Cross for jump feed. Forced-feed lubrication 1 3 hp. Rapid traverse for raisi:g an 
feed, also hydraulic. can be oscillated for the tableways and spindle bearings lowering wheel head is motor driven. 
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Spring end fits into recess molded in 
the plastic housing of this new 15 Ib. 
capacity Chatillon pocket scale; thus 
load is transferred directly from spring 





to hook and plastic part serves only as 


Translucent Plastic Adds Sales Appeal to New Pocket 





housing for spring, graduated tube and 
tare tube. Translucent plastic housing is 
injection molded of Lumarith by the 
Northern Industrial Chemical Company 
for John Chatillon & Sons. 
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Pp astn 
oufrer 
tube -- 

















Method of 
Anchorina 
Spring Top 





extens/or 





} 
| Spring 
| 
| 
| 


° An AA 


r 


4 er, 
gradvated 
a be 





Bra black nicke/ 
gradvated init 


Load 


hook “Load hook 


Method of Anchoring 
Load Hook to Spring 











Net weight jis obtained by adjusting 
polished brass white nickel tare tube to 
zero on the graduated tube of brass 
black nickel. Graduated tube is necked 
to accommodate spring anchor and hook. 


«. | Fibrous Glass and Cork, Six Inches Thick, Insulate New Ice Trucks 


are cast 
mn alloy 





af 
”~ | 5008 
| 4 DAVEnporr 8383 
lnsulaed truck body—top, bottom 
1 with 3 and sid These new ice delivery trucks 
-) wi bij . . . 
d w | built by Morris Soffe and Son. are de- 
motor * 5 : 
, al igned carry 900 Ib. ice cubes and 
“ - 00 It cake ice. Floors are insulated 
iT . 
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5 YORK RD. PHILA 


hres, 


? Bx 


with one four-inch and one two-inch 
corkboard. with 


waterproof paper and plywood beneath 


layer of Armstrong 


metal interior lining. Framework is sealed 
with waterproof paper and plywood. 





Two three-inch blankets of Fiber- 
glas with Sisal-Kraft wire stitched to 
one side insulate the side walls. Tops 
are insulated with a six inch blanket of 
plain Fiberglas. 
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Modern Designs 


Heatproof glass panel in the heavy- 
gage aluminum lid of the new Westing- 
house Automeal roaster is easily re- 





Conveyor, driven by a small. constant 
speed motor. carries bread past heating 


coils. eliminating usual timing controls. 


movable for cleaning. Roaster also has 
removable inset) pan of acid-resisting 


enamel. Handles are molded phenolic. 





signals or regulating mechanisms. in 
this new Crocker-Wheeler Toastolator. 


Chromium-plated top is removable. 





RANDOM JOTTINGS ABOUT 
NEW DEVELOPMENTS 

\ new rolling mill. in’) Stockbridge. 
England. weighs 550 tons and is_ the 
largest of its kind in Europe. The mill 
is driven by a 500 hp. variable speed 
reversible electric motor. and will cold 
roll stainless steel sheets up toa width 
of approximately one meter. The back 


ing rolls weigh 23 tons each. are 56 


in. diameter rolls and are mounted on 
tapered roller bearings which weigh 
nearly four tons each. Each bearing 
has 48 in. outside diameter. 


Weighing less than 33 Ib. a new 
portable printer makes positive prints. 
up to 12 by 18 in. in size. Exposing. 
developing and drying of the prints is 
all done in five minutes 












oe 
= M 
oy 
i 


? 


Cable control in the new Lews 
Shepard stacker is through movement 
ball-bearing mounted handle to exert 
straight up-and-down pull on cable. Cor 
trol is self-adjusting for hinged stack 
ers: automatic extension or take-up 
provided by anchoring the cable to 
long spring which is recessed int! 
control handle. 





COMING ... 


Design details of the new I 





conditioned. streamlined subway 
car having an axle loading weight 
one-half that of conventional cars 

controlled by a single handle 
that operates motors. dynoimi 
brakes. magnetic track bro kes. 
and wheel brakes 
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CORK-RUBBER MATERIALS 


For Mechanical Parts, Packings and Gaskets 


R. M. HILL 


Industrial Division, 





irmstrong Cork Company 







ACH of them. natural cork. cork- and then hold the granules with added binders. Each type has its own peculiat 








compositions. rubber and rubber- 


glue. albumin or similar binders. thus 


properties. One type is highly resistant 


compositions. have characteristic producing a composition material. to gasoline. others are resistant to cer- 

y Lewis Properties peculiar to themselves which Experiments. having as their objective tain oils. and some can be compounded 
clang make them desirable materials for many the further development of the qualities to be resistant to water. Although one 
mae mechanical and electrical products. as of cork compositions by substituting rub- or two are restricted as to quantities 

a well as for parts in processing and trans- ber and synthetic rubber-like materials available. and one or two are not good 

pee portation equipment. However. there are in place of the usual binders. have re- binders from the point of view of com 
lumerous applications where a material sulted in the development of cork-rubber bining with the cork granules sufficiently 

or es ‘needed that has properties which are compositions which can be formulated so that they will cement or hold together, 

r Mermediate between the — properties and compounded to obtain in various de- most of these binders can be used with 

‘ Possessed by cork and those possessed erees as desired combinations of the cork in a wide variety of proportions to 
by rub] characteristics of both rubber and cork. form a composition material. 

——* Rubl processed from the sap of With the new binders made from = rub \pplications for cork-rubber composi 
(tree. can be formed into almost any ber and synthetic rubber-like materials. tions include water pump gaskets, gaso 
shape size of piece that is wanted. cork-rubber compositions can be made line dispensing valve disks. gasoline tank 

iir- Cork. on the other hand. the bark of a in which the rubber content varies from valve disks and gaskets. thermostatic 
ibway ree in js natural state is a solid having 10 to 90 per cent of the total. thus secur- valve packing. refrigerant valve gaskets. 
veight idefinit structure. Except in small sizes. ing a variety of compositions covering a disks for vapor recovery vacuum reliet 
|} cars lWever cork is not available in’ pieces wide range of physical properties. valves. air valve seats. shaft oil seals, 

ld lle Marge ¢ igh. or pertect enough. to use Throughout this article the word “rub- shock absorber seals. packings In grease 

namic lor om industrial applications. To ber” refers to natural rubber and to the guns, bushings for oil filled and cooled 

rakes ‘btain tterials that can be worked materials known as synthetic rubber. cables. oil-filled switch and transformet 

Mo sh is and shapes of large size it Several types of synthetic rubber-like gaskets. vibration absorption units and 
— nece airy to granulate natural cork materials are now available for use as feed rolls. (Continued on next page) 
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RUBBER CYLINDER 


Not Loaded 

















CORK CYLINDER 





directions. 
with a 
squeezed 


Load defleetion properties of rubber 
are almost the opposite of those possessed 


cork. Rubber, like water, is prac- 


tically non-compressible; under load rub- 
ber 


in all unconfined 
A short cylinder of rubber 
of | 
the 


deflects or flows 


section 


half 


cTOSS 
to 


sq.in. when 


free height 


one 


undergoes no change of volume, there is 


merely a change of shape with the ma- 
terial flowing or bulging out on all sides, 
the average of the 
becoming 2 sq.in., the volume remaining 


cross-sectional area 
g 2 
constant. 
Cork is compressible. A short cylinder 
of cork with a cross section of 1 sq.in. 
when to half the free 
neight decreases practically 50 per cent 


squeezed one 


in volume with hardly any change j 
the shape or area of cross section. Thy 
structure of cork being cellular, the a 
in the cells is compressed when a con 
pressive load is applied. While the loa 
is being released the captive air in th 
cork expands to normal pressure thus 
restoring the cork cylinder to its forme 
unloaded shape and size. 
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Ettect of Area on 
Deflection Under load 
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CORPRENE B. 


Ettect of Area on 
Detlection Under Load 





CORPRENE B. 


Detlection when 
Confined and Uncontined 
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Per Cent Compression 


15 20 25 
Per Cent Compression 





Cork-rubber compositions, obtained 
by processing rubber and cork mixtures. 


when placed under compression behave 


in a manner which is determined by the 
proportions of rubber and cork in the 
mixture, by the size of the cork particles 
and by the type of rubber of synthetic 
material used. 

When a composition processed from a 
mixture of rubber and cork particles is 
squeezed, the incompressible rubber flows 
and compresses the cork particles. 
Under low pressures this flow takes 


the 
position. As the axial compression con- 
tinues the internal of the 
rubber-like becomes greate1 
than the cork particles can accommodate 


place almost entirely within com- 


flow rubber 


or binder 
and some side flow takes place. 

The degree of compressibility and side 
flow that can 
within close limits by 


is desired be controlled 
selection of the 
particle size and volume of cork in the 
mixture. The graphs shown here illus- 
trate the properties obtained with two 


different formulas. Corprene A is only 


slightly compressible in volume, Ww! 
properties approaching those of rubbe 
Corprene B is highly compressible 
volume and has little lateral flow w! 
properties approaching those 

With Corprene B, the area of 

terial has little effect on the deflect 
under load, of 
sion when confined and when u! 
are about equal. By selecting t! 
particle and 
used the ultimate compressib 
lateral flow can be predetermined. 


also the rates compre 
onfne 
prop 
size proportion of col 


ty an 
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Mechanieal made of cork- 


parts 
rubber compositions. The six-armed block 


used jaws of a 
fexible coupling, is molded from a mix- 
wre which is formulated to have the 
orrect degree of compressibility for the 
torque transmitted. The flow characteris- 
tices of the material are such that the 
spider will not distort axially and thereby 
vt up an end thrust. 

Handle and lever grips made of cork- 


which is between the 


resilient and 
Cork-rubber mixtures 


ibber compositions are 
shock absorbing. 


Molded packings, gasket materials. 
sheet and strip materials are made using 
several types of rubber or synthetic rub- 
ber-like materials with cork in a variety 


each finished 
individual 
compounded to resist gasoline. 
thers to be resistant to specific oils 
and greases, still others to be resistant 


ot proportions, 
having its 


product 
own properties. 


Some are 


‘0 water. In compounding a material for 
a definite purpose, the particular natural 
T synthetic rubber selected is one that 


will produce the solvent or oil resistant 
Mtoperti-s desired and mixed with the 


‘rect :mount and type of cork to pro- 
luce th’ physical properties required to 
sult the ‘xpected service or application. 

The lition of cork to rubber or syn- 
‘hetic r) .ber compounds greatly reduces 
‘he tend ney to stick or freeze to metals 
June, 1939 


are being used for damping elements in 
vibration absorption units and can be 
loaded in compression, shear or tension. 
Center bearing pads and pedestal liners 
with rubber-cork elements 
are used on some railroad car trucks. 
Feed rolls and guide rolls made of 
cork-rubber compositions are used for 
packaging and machinery. 
The high friction, non- 
sticking and low static generating prop- 


composition 


duplicating 
coefficient of 


erties of Corprene are desirable in such 


applications. While certain Corprene 


contact under 
pressure. This characteristic is caused by 
the fact that the area of rubber exposed 
to the metal surface is reduced by the 


with which they are in 


presence of cork. In molded pieces even 
when the entire surface is rubber with 
no cork particles exposed the tendency 
to stick to metals is reduced. 

Another property of the cork and rub- 
ber mixtures used for sealing liquids and 
gases is that they are continuous in 
structure because of the rubber binder 
present. Because of this property gaskets 
do not need to be subjected to flange 
pressure to be impervious to the flow 
of the liquids or gases which they con- 
fine. The frictional properties of cork- 
rubber mixtures, along with controlled 
compressibility and controlled cold flow, 


are important considerations in gasket 





mixtures used for packings have low 
coefficients of friction others have coefh- 
cients as high as one and a half times 
that of natural cork. 

Disks for 


made of cork-rubber compositions which 


many types of valves are 
are formulated to secure many different 
properties. \ alve disks for carbon dioxide 
service must be impervious to penetra- 
tion by gas at pressures as high as 2,000 
lb. per dense and 


non-flowing but sufficiently compressible 


sq.in., and must be 


to permit slight mechanical penetration. 





materials for many applications such as 
gaskets for side plates on diesel engines, 
circuit breaker and transformer gaskets, 
and sight glass gaskets for oil pumps. No 
cement is required when installing gas- 
kets of rubber-cork 


Gaskets can be 


materials. 
furnished made of 
materials compounded with synthetic ma- 
terials which will swell when in contact 
with oil and thus increase the tightness 
of the flange. 

Gasket materials which do not tarnish 
silver or brass, can also be compounded. 
Adhesive coatings can be applied to cork- 
rubber compositions to facilitate assem 
bly. This 


materials for floor treads, friction strips 


property is made use of in 


on interior walls of railway coaches to 
prevent panels from 


slip disks, and gaskets. 


squeaking, non 
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CENTRIFUGAL CLUTCHES 


Formulas for Calculating Torque and Power 


D. N. DRUGIS 
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Fig. 1 


carried in pockets of the driving member 


ESIGN PROBLEMS involving the 
starting of machines under heavy 
often be 
selecting a centrifugal clutch to act as a 


loads can solved — by 
time delay element between the motor 
and the driven machine. Applications 
found in many 
types of machine drives for centrifugal 


of this principle are 


separators, woodworking machinery, and 
textile machinery. 

Centrifugal clutches are particularly 
advantageous when motors with a low 
starting torque happen to be the chosen 
\ properly proportioned 
automatic starter 


motive power. 
clutch is an which 
allows the motor to attain a_predeter- 
mined picking up the 
load and that gradually 
speed of the driven 


speed before 
increases the 
member without 
shock to transmission or motor. 

One of the simpler centrifugal clutch 
designs which has given satisfactory re- 
sults, shown in Fig. 1, consists of a cup- 
shaped driven 
ternal — friction 


member having an_in- 
face. which 


engages 


centrifugal friction shoes that are carried 


Simple design of centrifugal clutch in which a single ring of friction shoes is 


loosely in pockets in the driving mem- 
ber of the clutch. This type of clutch 
can be placed directly between the mo- 
tor and driven member to serve as an 
automatic. starter, clutch and_ flexible 
coupling. 

Another design of centrifugal clutch 
in which two sets of friction shoes and 
two friction faces are used is shown 
in Fig. 2. The outer set of shoes A is ear- 
ried in the driving member and as soon 
as the motor starts up these shoes are 
pressed by centrifugal force against 
friction face B. The inner set of shoes 
C is carried in the driven member of 
the clutch, these shoes are forced against 
friction face D as soon as the driven 
member begins to revolve. and the fric- 
tional hold between the members grad- 
ually increases until full speed is at- 
tained. 


The horsepower capacity of a cen- 


trifugal clutch depends on the same 
general factors which determine the 
capacity of other types of friction 


clutches. except that the pressure be- 


tween the friction faces is produced }y 
the centrifugal foree of the — friction 
shoes instead of by springs or othe: 
means. 

The various factors involved when cal- 
culating the horsepower capacity of cen- 
trifugal clutches are 


Hp horsepower 


\ r.p.m. of driver 
D diam. of friction face in i: 
J velocity in ft. per min. at fri 


tion face 

F tangential force in Ib. at fri 
tion face 

P pressure between friction su 
faces in lb. 

I coefhicient of friction 


The horsepower of a frictional drive 
can be calculated from 


F | 
Hp _— 
30 O00 
; : D ] 
in which | 2 then by substituting 
rF DN 
Hp = 33 On Xx 12 
=10°XS8DNF ] 


The driving power of the clutch de- 
pends on the pressure holding the two 
friction surfaces together and the coefth- 
cient of friction between the two  sur- 
faces. This pressure can be determined 
from 


r F/f, or F Fy 


then by substitution Equation (1) be- 
comes 
Hp 10° 8f DNP (2) 
from which 
P= Hp 3 


O° x 87 DN 


In centrifugal clutches the pressure 
P is created by the centrifugal force of 
the driving shoes. It is, therefore. im- 
portant that the weight of the shocs be 
accurately calculated when determining 
the pressure which they will exert at 
starting and at running speeds. 


Let C centrifugal force 


W weight of friction shoes in Ib. 
\ r.p.m. 
R radius to center of gravity ol 


friction shoes in ft. 

Then the equation for centrifugal force is 
Cc 10° «x 34 WRN* 

It is evident that the factors fo cer 
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vifuzal foree C can be substituted for P 





» Equation (2), which will then be ex- 
ressed as 

Hp = 10" X 2722 xX fDNWR (A) ' vA 
[It is usually more convenient to have Z Yi 
2 expressed in inches instead of in feet. 
Nesignating the radius to center of D.... 
sravity of friction shoes in inches by r c 






Fquation (4) becomes 
Hp in x 227 XT ON x (5) 


rom which 


_--* Driven 
a member 
Driving 


member ..._ 


iced. by P 10" & Hp : 
W = — : = 6 
friction 2a y DNWr 

I othe . . of 
= It is possible to further simplify the 


alculations by reducing the factors 


ger = 01 x Netoa series of constants com- 
uted for values of .V. If for any value of 
\ constant K equals 

ww" x i x 

— the horsepower Equation (5) becomes 

at fric Hp KDWeftr (7) 
ind Equation (6) becomes 

at tric- 

eee s 

ion sur- KDfr 


Constants for K at various speeds are 
presented in Table I for ready reference. estien Cok 
al drive |¥rom the equations which have been de- 
‘eloped it is evident that: 

l. The centrifugal force of the shoes 
ind therefore the torque developed by a 











entrifugal clutch varies directly as the Fig. 2—Two sets of friction shoes and two friction faces are used in this design of cen- 
bstituting Pequare of the speed. trifugal clutch. The outer set of shoes takes hold when the motor starts and the inner 
2. Horsepower developed by a cen- set of shoes grips as the driven member picks up speed 


trifugal clutch varies directly as the 
cube of the speed. 


Table I—Constants K for Values of N 
3. Horsepower developed by a_ cen- 





l +f : : 
nr ae ts trifugal clutch varies directly as_ the 
il ina oeficient of friction and the weight of N kK \ kK \ K 


friction shoes. 
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SUPERFINISH 


A New Method of Machining Surfaces 


TREMENDOUS amount of interest 

has been shown throughout indus- 

try in the Superfinishing program. 
This program has, of course, been con- 
cerned with machined surface finishing. 
Notwithstanding the great amount of 
work done on the surface finishing prob- 
lem during the past, there is at present 
no practical way of specifying surface 
finish. Numerical values that can be used 
for comparison cannot be obtained by 
sliding the finger nail or other thin edge 
across the surface, or by visual inspection 
with the naked eye. Surface reflectivity is 
not an index of surface smoothness be- 
cause reflection is determined by a num- 
ber of factors other than smoothness. 
The profilograph, which draws a graph 
of the magnified vertical movements of a 
needle drawn across the surface, is es- 
sentially a laboratory instrument. Thus, 
the only practical way of specifying 
finish is to indicate on the drawings the 
process by which the surface is to be 
produced, such as machining, grinding, 
honing, burnishing, broaching, lapping, 
polishing or other method. Admittedly, 
a great variation in degree of surface 
finish will be obtained with any one of 
these methods, but it seems that, for the 
present at least, this is the only practical 
method of specifying surface finish. 

No attempt has been made in this ar- 
ticle to cover each finishing method com- 
pletely; the main purpose is to compare 
relative surface smoothness, load carrying 
properties and general characteristics. 











Or/ films with smooth 


Ne flow 





A. M. SWIGERT 


Research Engineer, Chrysler Corporation 


molecules in the oil film supporting the 
load. Smooth bearing surfaces are there- 
fore necessary in order that the oil film 
may be established as quickly as possible 
and may present an unbroken surface for 
supporting the load. Under such condi- 
tion duration of metal-to-metal contact at 
starting and the bearing friction during 
running will be a minimum. 














Surface roughness, consisting of 
peaks and valleys, causes turbulent flow. 
breaks the continuity of the oil film and 
thereby decreases the load carrying ca- 
pacity of the bearing. Metal-to-metal con- 
tact is likely to occur during running, 
while the metal-to-metal contact at start- 
ing will persist for a longer time. Bear- 
ing friction will be correspondingly 
higher. 























Theory of lubrication assumes per- 
fectly smooth surfaces that will permit 
streamline flow of lubricant, that is, the 
absence of turbulence, thus permitting 
undisturbed 


shearing of the layers of 


Rough bearing surfaces wear rap- 
idly because of metal-to-metal contact. 
Though the volume of metal removed 
from the sharp peaks is small, the initial 
wear as measured by increased bearing 
clearance is relatively large. This is 
further aggravated by the worn-off par- 
ticles of metal getting into the lubricant. 
Result may be noisy operation and exces- 


sive friction with accompanyin: 





Over- 
heating and chance for abrading and 
scoring. 

rystoa 








Amor pt 

| o 
Metallurgical considerations. 
“Crystals ... are the little bricks of 


which all metals and alloys are made w; 

. . Between adjacent grains the nar 
row filled with amorphou: 
. . Beilby contend: 
that during the polishing of metals wit! 
very fine powders thin layers of amor 
phous metals are produced considerabl 
harder than the metal itself and neces 
sarily severely strained.”—The Metallog 


spaces are 


metal or cement 


ee 


Steel 
boring 
the rol 
distan 
est. 
irom . 
and ¢ 

Lap 
produ 
that ] 
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ably | 





raphy and Heat Treatment of Iron and 
Steel by ALBERT SAUVEUR, who is consid 
ered by many to have been the most out 
standing metallurgist of all time. 








Amorphou 
Structure 





ee 





In the cutting or grinding of metal 
there is produced by pressure and hea! 
a surface layer of amorphous or n0 
crystalline structure of the piece bein 
machined. This considerably 
thin amorphous surface layer over tt 
softer crystalline structure tends ty crac 


vardel 


and scale off when subjected to hich ce! 
centrated pressures or impact and ther 
fore it should, if possible, be r-movet 
to expose the hard crystalline st uct! 
to take the load and resist wea! 
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ae | 
j 
Work 
= w— Pitch 
Cy + | 
a/ } 
Py KA0™?>*; 
\\ ' 
\ | 
. i 
Depth -—-- 
Tow of scratch 
1 Over- = 
ing an i : ¥ 
d Steel cutting tools used in turning, 
boring, reaming, etc., relatively produce 
the roughest surface, the scratch pitch or 
—— ° . 
distance between peaks being the great- 
est. Cutting speed is relatively high, 
from 20 to 600 ft. per min. in turning. 
and cutting pressure is extremely high. 
Lapped tungsten carbide cutting tools 
produce a surface that is smoother than 
that produced by tool steel, the scratch 
depth and seratch pitch being consider- 
ably less. 
TS 
q 7 whee | 
"ations, 
ricks 0! pe 2 l/ * 
made uy f° bs — 
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Vetallog 
lron and Grinding, also performed at high 
s consid: | speed, 1,000 to 8,000 ft. per min. and 


nost out- | Under considerable generally 
e, gives a smoother surface. It may be con- 


sidered that 


pressure. 

each individual grit is a 

single point cutting tool. 

Aa Because speed, pressure and accom- 

; panying heat are unavoidable when cut- 
ting with tool steel or tungsten carbide 

re ir 


When grinding in the conventional 


manner, the formation of a surface layer 


‘ 1 amorphous material is unavoidable 

=~, | when finishing a surface bv anv of these 
methods 

u Honing produces the finish by virtue of 

e------- | BSurface contact between the finishing tool 


and the 
trasted t 


rface being finished, as con- 


of metals point contact in metal cutting 


and heat Hand line contact in grinding. Pressure. 
or non: speed an eat generated are much less 
ce being Mthan in ling, or grinding and amount 
harder HO! amor s material on the surface pro- 
over the duced robably negligible. Although 
te crack essentia surface finishing process. a 
hich cot limited sunt of metal is removed and 
nad there mn eyliy inishing the process is used 
removed BLOT prov i¢ both finish and dimension. 
structure [The oscillate and reciprocate 
iT simulta sly, this accounting for the 
SMoot! rlace produced. 
ERIM 
June. ‘9 








Lapping. wherein an abrasive com- 
pound is rubbed between the surface to 
be finished and that of a lapping stone. 
produces the smoothest How- 


ever, this process cannot be classed as a 


surface. 


commercial finishing method for quan- 
tity production as generally it is a slow 
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hand operation. So-called machine lap- 
ping develops the finish primarily by cre- 
ating a surface by the smearing of the 
exposed amorphous layer. This flows the 
material at the peaks of the seratches 
into. the thereby 


valleys. producing a 


smooth appearing finish. 
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wear resistance and load-carrying bear- 
ing surface that can be produced. 


Ordinarily the amount of material re- 


moved is negligible, dimensional changes 
being of the order of 0.0001 in. 


If de 





























sired, however, the process can be modi 
fied to produce a stock removal of 0.001 
in. or more. 

However. though it is impossible o1 
impractical to measure surface finish, the 
qualities, properties and characteristics 
of surface finishes are recognized. Nu- 
merical data that show the relation of 
<moothness of surface finish to wear re- 
friction, heat transfer 


sistance, sliding 


and similar factors, is becoming more 
and more available as more concerns at- 
tack the surface finish problem. How- 
ever. the qualitative relationships of the 
various finishing methods are well estab 


lished and readily explainable. 

















Superfinishing requires at least three 
motions, rotation of the stone, oscillation 
of the stone and rotation of the work. 
More motions such as intermittent lifting 
of the stone. are sometimes added, also 
change of work speed, change of pres- 
sure and change of stone oscillation 
speed. 
Surface velocity between work and 
wheel are low. of the order of 10 ft. pet 
min. Pressure of stone against work is 
low. ranging from a few ounces to a few 
pounds per sq. in. of stone area. Coolant 
serves not only to cool but also to lubri- 
cate in order to wash away chips and pre- 
vent scratching. Stone has a coarse grit. 
Thus. pressure, speed and heat are 
negligible and the coarse grain of the 
abrasive wheel scrubs off the amorphous 
laver produced by the previous machining 


operation. 


The amorphous layer is removed 
and the crystalline metal surface is ex- 


posed. presenting the maximum area fot 


Rough surfaces for braking will wear 
peaks of the 
scratches wearing down. The worn off 
itself into the 
brake lining, eventually causing squeaky 
brakes and diminishing the brake fric- 
tion. Superfinish will give the maximum 
braking 


rapidly because of the 


material imbeds softer 


action and 
effectiveness and life. This also 


surface, smoother 
longe! 
applies to clutch plates and clutch disks. 

In some applications such as the fit of 
steel-backed bearings in their housings, 
intimate surface contact is desired in o1 
der to obtain maximum rate of heat con- 
duction. Rough surfaces wherein only a 
fraction of the total areas are in direct 
contact act as a partial heat insulator, 
thereby greatly lowering the rate of heat 
transter. Rapid heat dissipation lowers 
the bearing temperature. 


Nort Details of the 
method can be found in the July 27 and 
Aug. 10. 1938 
Vachinist. 


Superfinishing 


numbers of American 


CONTINUED ON NEXT PAGE 
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SUPERFINISH—A New Method of Machining Surfaces Continued 





ROUGH GROUND FINISH GROUND 





PROFILOMETER — READINGS IN MICROINCHES 
18 14 9 5 


111 117 153 180 


MICROPHOTOGRAPHS OF SURFACES MAGNIFIED 25 DIAMETERS 


SUPERFINISHED TO VARYING DEGREES OF SMOOTHNESS 





TOTAL LOAD IN POUNDS TO PRODUCE OIL-FILM FAILURE 


217 











SUPERFINISH-BEARING AREA COMPARED WITH OTHER FINISHES 


Percentage of Bearing Area 
0 10 20 30 40 50 60 10 80 90 100 





TURNED 
55 microinches 


ee 


GROUND 
35 microinches 








SUPERFINISH 


1 microinch 






































BABBITT BEARING WEAR TEST 


MACHINE... Modified S.A.F. Or/-testing Machine 


SHAFT SPEED... 2502. PM. 
«7 BE 


SAE. 50 V-S 


PRESSURE. . 40 lbs i) 





GROUND 






465 


milligrams 























SUPER- . 
FINISHED 10 milligr 
| 
| | | 
| 0 10 =" i 1 } 
iar Weight of Material Abraded From Bearing... .Milligrams 











Materials That Can Be 
Superfinished 


CAST IRON, STEEL 
Of Any Analysis or Hardness 


ALUMINUM 
Cast or Rolled 


COPPER 
Plated or Solid 

CHROMIUM-PLATED PLUGS 

(GLASS 

WOOD 

TIN 

FIBER 

MOLDED BRAKE LININGS 





Shapes That Can Be 
Superfinished 
Flat, cylindrical, concave or con- 
vex surfaces can be Superiin- 
ished. 





Time Required for 
Superfinishing 


Time on a job, such as a piston 
pin one at a time, is not more 
than 20 see. In actual produc 
tion, parts are Superfinis! ed at 





the rate of several hundred pet 
hour. 

—_—* 
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WHAT IS INVENTION 


ART Il in the series of articles 

which enumerate the positive rather 

than the negative aspects of new 
and useful ideas that may be patentable. 
and that also consider the qualities which 
make an invention patentable. 


Use of an old structure for analogous 
purposes in another industry constitutes 
patentable invention: (a) if the new use 
accomplishes a new and useful result in 
the industry to which the old structure 
is adapted: (b) if the two industries 
are sufficiently unrelated that a person 
ordinarily skilled in one would not be 
expected as a matter of course to know 
of the methods used in the other; (c) 
if it took creative imagination to see the 
applicability of the old structure to a new 
use. Usually such an adaptation fills these 
three requirements. 


An old combination of parts, or 
an old part, producing a new result is 
invention, provided a new result is pro- 
duced. Thus a shock absorber mechanism 
for automobiles consisted, in this order. 
of an axle, a leaf spring and a coil spring. 
It was old in the art. An inventor merely 
reversed the order of the springs, that 
is. he put the coil spring between the 
axle and the leaf spring. Applied to the 
Ford car, it gave new riding qualities. 
The court held this to be invention. This 
is also true if the new result is achieved 
by combining old and new parts. 


Reorientation of a series of old 
parts in a new association, even though 
the result is old, can be invention. Chem- 
ical elements, mechanical and electrical 
parts. mechanical movements. electrical 
connections and circuits. and the like. 
are all part of our common. stock of 
knowledge. Numberless combinations of 
these elements can be arranged to give 
new results or to give old results in a 
better vay. 

In one case the Supreme Court of the 
United States said: “The first defense 


is based on the theory that a patent can- 


not be valid unless it is new in all its 
elements as well as in the combination. 
It it is 


ra combination. But this theory 
Cannot! be maintained. . . . So a new 


combi: ation of known devices whereby 
the eff. tiveness of a machine is increased 
may |, the subject of a patent.” 
Inere:sed production speed. While 
ordin: increases in production speed 
such ould be expected from the exer- 
ae ordinary mechanical skill or 
June. 1939 


H. A. TOULMIN, JR. 


Toulmin & Toulmin 


engineering knowledge is classified as 
change in degree and is therefore un- 
patentable. any such improvement which 
is revolutionary in character or unusually 
great in amount—beyond what would be 
expected from the ordinary slow evolution 
of the art—is held to be patentable. The 
two classical instances of this are the 
patent which increased the production of 
looms from 40 to 50 yards of cloth a day. 
and the Eibel patent on paper making 
machines which increased production 20 
per cent. 


Transposition of parts. Merely to 
change parts from one position to another 
is patentable invention, if: (a) it results 
in the solution of a formerly unsolvable 
problem; (6) if the results are different 
from or unexpectedly greater than from 
the old position; (c) if the transposition 
brings about a new co-action between the 
parts. 


Addition of parts with change of 
function. According to the customary 


tests applied by the courts to determine 
whether an invention is patentable. the 
addition of a part to a machine is inven- 
tion if it results in a new combination 
or an old combination producing a new 
or improved result in an easier, cheaper 
or better way. In one case the court said: 

the combination possesses 
patentable novelty because to the enumer- 
ated old elements is added ‘a trap con- 
nection with said bulb’.” 

In a case concerned with an improve- 
ment on a fan the court held: 
Furthermore, if the introduction of this 
adjustable crank disk. considered as one 
element, into the combination of an 
oscillating electric fan, itself a recognized 
combination, produced through the co- 
action of all the elements. an entirely 
new and useful result or an old result 
in a new, more facile. economical and 
efficient way, it constituted invention.” 


Omission of parts. If a part formerly 
used is left out of a device. there is 
patentable invention provided that an 
improved or unexpected result occurs. 
That is also true where the machine 
retains the function of the omitted part. 

As an example of the first condition 
consider this court decision: “The ma- 
chinery and apparatus used by Lawther 
had all been used before. His only dis- 
covery was an improvement in the pro- 
cess. He found that, by altogether omit- 
ting one of the steps of the former 


process—the grinding and mixing under 


the mullerstones—and mixing in_ the 


mixing-machine by means of steam, a 
great improvement was effected in the 
result. 


“Why should it be 


a discovery 


doubted that such 
is patentable? It is highly 
useful, and it is shown by the evidence 
to have been the result of careful and 
long-continued experiments and the ap 
plication of much ingenuity. . . . We 
cannot but think that Lawther discovered 
a new process of manufacturing oil from 
seeds. and that he was entitled to a 
patent therefore.” 


Use of an old thing for new and 
non-analogous purposes. The inventive 
imagination which is an essential of true 
patentable often demon- 
strated by transplanting an old device 
into an entirely new field which is not 
related to the old field, and, of course. 
to secure a new and useful result. Under 
these circumstances the new_ environ- 
ment must be such that the device does 
not function in the old way. The Supreme 
Court of the United States has handed 
down the 


invention Is 


following decisions on_ this 
point. 

In one it said: “... La Rue was the first 
to apply the principle of the torsional 
spring to telegraphic instruments, al- 
though springs of similar description had 
been previously used in clocks, doors, 
and perhaps some other articles of do- 
mestic furniture. ... We think the adap- 
tion of this somewhat unfamiliar spring 
to this new use, and its consequent 
simplification of mechanism, justly en- 
titles the patentee to the rights of an 
inventor. 


And finally: “It 


testimony that several of these addressing 


appears from the 


machines. of which that of Dennis and 
York is a 


claimed to have inspired the Beach pat- 


type. and which are now 
ent. had been upon the market for many 
years, and yet it never seems to have 
occurred to anyone engaged in the manu- 
facture of paper boxes that they could be 
made available for the purpose of at- 
taching strips to the corners of such 
boxes. This very fact is evidence that 
the man who discovered the possibility of 
their adaption to this new use was gifted 
with the prescience of an inventor. While 
none of the elements of the Beach patent 

taken separately or perhaps even in a 
somewhat similar combination—was new, 
their adaption to this new use and the 
minor changes required for that purpose 
resulted in the establishment of practic- 
ally a new industry, and was a decided 
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step in advance of any that had there- 
tofore been made. 

“... We agree ... that it did involve 
invention to see that a machine of the 
Dennis and York type was adaptable to 
the work of the Beach device, and, sec- 
ond, to make such changes as were 
necessary to adapt that device to its new 
function. With all the anticipating de- 
vices before us, it is apparent that the 
mere change in the shape of the dies 
was a minor part of the work involved in 
so changing the Dennis and York ma- 
chine as to make it perform a wholly 
different function, the 


sisting 


invention con- 
rather in the idea that such 
change could be made, than in making 
the necessary mechanical alterations.” 


Substitution of materials. [ have 
discussed this important subject in con- 
siderable detail in an article “Substitu- 
tion of Materials” which appeared in the 
September, 1937 issue of Product Engi- 
neering. The rule can be summed up as 
follows: “Where the substitution of one 
material for another in a combination 
results in a new and unexpected result 
not customarily associated with the use 
of the particular materials so substituted, 
there is invention.” 


Integral or separate. To make a 
thing in one piece instead of several is 
invention if the new article has advan- 
tages as a result of the integration. over 
the original thing. 

One of the most striking cases of this 

was that of the Krementz one piece 
collar-button. Here the Supreme Court 
of the United States said in part: 
The learned judge (of a lower court) 
was, however, of the opinion that ‘any 
competent mechanic, versed in the manu- 
facture of hollow sheet-metal articles, 
having before him the patents of Stokes 
and Keats, could have made these im- 
provements and modifications, without 
exercising invention, and by applying 
the ordinary skill of the calling’. 

“In the present instance, however, we 
find a new and useful article, with obvious 
advantages over previous structures of 
the kind. A button formed from a single 
sheet of metal, free from sutures, of a 
convenient shape, and uniting strength 
with lightness, would seem to come fairly 
within the meaning of the patent laws. ... 
Buttons made of several pieces are liable 
to break at the soldered joints, and it is 
stated by an experienced witness that 
the metal, by the process of soldering, 
becomes soft and liable to bend. The 
different pieces are set together by hand, 
and are not always uniform or put to 
gether truly. 

“The view of the court below, that 
Krementz’s step in the art was one obvi- 
ous to any skilled mechanic, is negatived 
by the conduct of Cottle, the president 
of the defendant company. He was him- 


self a patentee under letters granted 


April 16, 1878.. for an improvement in 
the construction of collar and sleeve 
buttons, and put in evidence in this case. 
In his specification he speaks of the 
disadvantages of what he calls ‘the 
common practice to make the head, back 
and post of collar and sleeve buttons 
separate, and to unite them by solder. 
His improvement was to form a button 
of two pieces, the post and base forming 
one piece, and then soldering to the 
post the head of the button as the other 
piece. Yet, skilled as he was, and with 
his attention specially turned to the sub- 
ject, he failed to see, what Krementz 
afterwards saw, that a button might be 
made of one continuous sheet of metal. 
wholly dispensing with solder, of an im- 
proved shape, of increased strength. and 
requiring less material.” 


Mechanical skill. While an “inven- 
tion” which shows only the exercise of 
mere mechanical skill is not patentable. 
mechanical skill is often the foundation 
for patentable invention. Invention may 
flow from the ability to see how the 
common knowledge of an art may be 
employed to advance the art. That in 
volves, usually, a great knowledge of the 
mechanical principles used in the art and 
capacity to understand their possibilities. 
Usually mechanical skill plus scientific 
knowledge is involved, but the fact that 
mere mechanical skill is exercised in the 
physical embodiment of an invention does 
not disprove invention. It is to be re- 
membered that the borderline between 
mechanical skill and true invention is 
sometimes as difficult to determine as that 
between other mental processes. 

This question of the part of mechanical 
skill in invention is so important and 
at the same time so difficult to appraise 
that it seems worthwhile to clarify it by 
quoting some court decisions. 

In one case the court said: “It is no 
argument against invention that the in- 
ventor availed himself of all knowledge 
known to mechanics skilled in the art, nor 
is it surprising that, when a definite result 
has been accomplished, the simplicity 
of the methods by which it is accomp- 
lished would seem to be obvious. The line 
between the skilled mechanic and the 
ingenuity of the inventor cannot be ac- 
curately drawn in any given case, but 
where a demand has long existed. and 
men skilled in the art have sought to 
meet that demand without success. the 
argument that the methods employed by 
the inventor who has solved the problem 
are so obvious as to involve only mechan- 
ical skill, is not entitled to very serious 
consideration.” 

The point is brought out in considera- 
ble detail in’ the decision: 
“Where. as in this case. the departure 


following 


from former means is only small. yet 
the change is important. the doubt as to 
whether the inventive faculty has been 


exercised is to be weighed in view of 





the fact that the device in questie 


Nas 
displaced others which had prev.oush 
been employed for analogous use- 
this may decide the issue in fayi) 
invention. 


ant 


“It is a fact entitled to serious cop 
sideration in determining whether Ande 
son’s improvement was so obvious as | 
be one which would occur to a mectiani 
skilled in the art that Van Depeole. wit 
his conceded skill, did not attain th, 
desired end. His mechanisms were faulty 
in exposing the brush to injury and ry 
tarding the wheel in operation by frictio: 
Anderson’s device does away witli th: 
objectionable features of Van Depeol; 
in so satisfactory a manner that it wa 
at once adopted, and has remained i) 
general use. His change seems simpk 
enough now, but it was the first to con 
bine comprehension of the problem t 
be solved with a practical arrangement 
of parts for its solution. This entitles 
his advance to the merit of invention. The 
result is new in furnishing a brush ot! 
practical utility protected in’ operation. 
Its usefulness is demonstrated in its 
widespread adoption and use. We ther 
fore reach the conclusion that Ande 
son's improvement rises to the dignity o! 
invention, entitled to the protection of 
the patent law.” 


Crowded art. In many arts there hav 
been constant and long-continued efforts 
by many inventors to achieve certait 
much-wanted results. When these have al 
been unsuccessful until some genius 
either discovered a solution along new 
lines, or combined the unsuccessful at 
tempts of others to effect a successtu 
one, there is usually invention. The court 
assumes that where many people have 
overlooked the solution, the one who sees 
the missing link, no matter how simple. 
has exercised the creative faculty and 
has not merely done something obvious. 
The contrast between the long searcli for 
a solution and the final successful ste] 
usually demonstrates that there has been 
invention. 

There have been numerous decisions 
along this line, one of the notable ones 
saying, in part: “In an over-crowded art. 
where a broad generic invention is not 
possible. a defendant who omits alte- 
gether one element of a combination can- 
not be held as an infringer, even thoug! 
he makes another element de double the 
work.” 

In the case of the Eibel patent on pape! 


machines, the court said: “The fact that 
in a decade of an eager quest for ghet 


speeds this important chain of circum 


stances had escaped observation, the lac! 


that no one had applied a remedy 10! 
the consequent trouble until Eibe!. an¢ 
the final fact that when he made | now! 


his discovery all adopted his r iedy. 
leave no doubt in our minds that w vat he 
saw and did was not obvious an! did 
involve discovery and invention.” 
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KLECTRICAL CONTACTS—II 


Factors Affecting Their Life and Performance 


UNGSTEN CONTACTS are often 
employed in low voltage d.c. cir- 


cuits which contain an 


appreci- 
able amount of inductance. such as ig- 


nition circuits, vibrator circuits. voltage 
regulator circuits, and low voltage fuel 
pump circuits. Tungsten is desirable for 
because of. its 
hardness, its ability to operate at high 
current densities without having the con- 


this type of operation 


tacts stick because of fusion of the con- 
tact material, and also the transfer of 
material from point to point is less than 
with most of the other contact materials. 

To study the effect of various con- 
denser capacities across tungsten con- 
tact points and the resulting phenomena 
which govern performance of the points, 
a circuit shown in Fig. 6 was employed. 
1 6-8 volt d.c. generator with a_bat- 
tery connected across its terminals was 
used as a source of potential and was 
operated at 7.1 volts. The primary wind- 
ing of the induction coil. which had an 
inductance of 6.2 millihenries and a re- 
sistance of 1.4 ohms, was connected in 
series with the pair of contact points 
which were shunted with condensers vary- 
ing from 0.474 mfd. to 0.052 mtd. A ro- 
tating cam with 6 lobes was used to make 
and break the contacts. A cathode-ray os- 
cillograph was connected across the con- 
tacts for observing the primary peak volt- 
age. the frequency of primary oscilla- 
tion. and shape of the first 4% cycle of 
the wave at various cam speeds. 
\. Vourace CHARACTERISTICS 

rie Contact Points 


ACROSS 


When the contact points are separated 
the coil and condenser form an oscillat- 


ing circuit and produce an _ oscillatory 





Voltage across the contact points, as 
shown n Fig. 7. The oscillographic ob- 
servations. summarized in the curves of 
Fig. 8. show that the peak voltage de- 
crease with an increase in cam speed 


and with an increase in condenser ca- 


pacity. The decrease in peak voltage 
at the igher cam speeds is caused by a 
decrea-> in the primary peak current 
that th: contacts interrupt. The peak cur- 
Tent ds creases with an increase in cam 
speed ecause the saturation period of 
the co is shorter at faster speeds. 

} The urve in Fig. 9 shows the change 
In the equency of the primary voltage 
June. 1939 
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when various condenser 
capacities were used across the contact 
points, the frequency being lower at the 
larger capacities. This fre- 
quency of oscillation is a measure of the 
time required for the coil to discharge 
into the condenser, therefore, the peak 
voltage across the contacts decreases with 


oscillation 


condenser 


an increase in condenser capacity be- 
cause it takes a longer period of time 
for the discharge to occur. 


B. MATERIAL TRANSFER TO THE NEGATIVE 
CONTACT 

When condenser capacities larger than 
0.18 mfd. were used in this circuit the 
contact material transferred from the 
positive contact to the negative contact. 
From the curves of peak voltage and the 
frequency of the primary oscillation the 


rate of increase of the primary peak 
voltage has been determined for the 
various condenser capacities and are 


plotted in Fig. 10. Since the rise in volt- 
age is much slower at the larger 
condenser capacities and there is very 
little visual arcing between the contact 
points, it is believed that the negative 
transfer results from a phenomenon 
occuring when the current through the 


points is interrupted at a voltage lower 


than 15 to 18 volts which is approxi- 
mately the lowest value at which a d.c. 


arc can be maintained in air between 


At the larger condenser capacities the 
lower rate of increase of the primary 
voltage allows the contacts to separate 
sufficiently far before voltages above 15 
to 18 volts are reached and the larger 
voltages have little effect on the trans- 
ference of contact material. 


C. MATERIAL TRANSFER TO THE POSITIVE 
CONTACT 


When condenser capacities lower than 
0.15 mfd. were used across the contact 
points, at the low cam speeds there was 
a tendency to get large transfers of con- 
tact material from the negative contact 
to the positive contact. The rate of rise 
of the primary voltage is much faster at 
the low condenser capacities than at the 
high 
shown in 


and as is 
the peak voltage is 


condenser capacities, 
Fig. 9, 
greater at the lower condenser capacities, 
therefore, the contact will be 
much smaller when the higher voltages 
develop between them. 


opening 


The oscillographic observations showed 
that when the 0.113 mfd. condenser was 
used across the contact points and the 
cam speed was 400 r.p.m., there was a 
regularly occuring discharge from a peak 
voltage of 328 volts, as shown in Fig. 7. 
The minimum voltage which will break 
down the shortest gap in air is approxi- 
mately 320 volts. Under these conditions, 
the wave front of the voltage is suff 
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between the points which produces a 


large transference of contact material 
from the negative contact to the posi- 
tive contact. At 650 r.p.m. cam_= speed 


the peak voltage had decreased to 320 
volts, the points were separated farthe1 
at the voltage peak and the wave had 
assumed the shape of a regular oscilla- 
tion discharge 
of the condenser from the high voltage. 

When a 0.052 mfd. 
across the contact points and the cam 
100 three 


high voltage discharges from a peak of 


with no indication of a 


condenser was used 


speed was r.p.m. there were 
352 volts before the regular oscillation 
of the wave occurred, and this condition 
produced more pronounced large positive 
transfer along with considerable oxida- 
tion of the surfaces. At 800 
r.p.m. there was one discharge from 335 
volts and at 925 r.p.m. the discharge had 
completely disappeared and the peak had 
dropped to 322 volts. 


contact 


D. PHASES CONTRIBUTING TO rH 
BALAN( E OF 
TRANSFER 


NEGATIVE AND Posttivi 


When this particular circuit is made 
to operate with condenser capacities be- 
0.16 and 0.18 mfd. the transfer 
of contact material is usually relatively 
small and is probably the result of vari- 
phenomena 
simultaneously. At 


tween 


ous almost 


which occur 
the instant the con- 
tacts separate the first phase that occurs 
is the low voltage discharge from below 
15 to 18 volts which causes pronounced 
negative transfer as already described. 

On further separation of the contacts. 
the second phase that will exist is that 
of an unstable are when the primary 
reaches 15 to 18 The 
severity of this phase increases with an 
increase in current interrupted by the 


voltage volts. 


the caused 


by the lower condenser capacities and 


of rise of primary voltage 
with a decrease in the rate of separation 
of the contacts. This condition causes ero- 
sion of the negative contact and a tend- 
ency for transference to the positive con- 
tact masked 
by oxidation. If the effect of this phase 


which would probably be 


is only slight as is usually the case. it 
will tend to reduce the negative transfer 
created by the first phase and produce 


a slight oxide ring on the positive 


contact. At high contact current and 
slow separation of the contacts this 
phase may become severe and cause 


oxidation of 
phase 


excessive 
\ third 


peared in the oscillographic wave was 


positive contact. 


which definitely ap- 


discharge from voltages 
varying between 255 and 20. depending 


an occasional 


upon cam speed and condenser capaci 
ties used. This phase has the appearance 
of a condenser discharge because of a 


reclosure of contacts resulting from 
mechanical chatter. It occurs at lower 


voltages with an increase in cam speed 
and also at lower voltages with an_ in- 
crease in condenser capacity. Both condi- 
tions indicate that the discharge varies 
as a function of time depending upon 
speed of the cam and it occurs at the 
same time intervals at which mechanical 
chatter has been measured. This phase 
causes roughening of the contact faces 
producing a gray contact area and caus- 
ing some transfer to the positive contact. 
This third phase will tend to reduce the 
negative transfer created during the first 
phase and cause an increase in the active 
area of the contacts. 

The fourth 
exists. but 


phase. which probably 


which would be impossible 


to detect on the oscillograph. is a sput- 


tering of material from the cathode 


cause of the polarity of the volt ges 
When an unstable are is interr: pted 
or when a condenser discharge ur 
because of chatter. it is probabk hat 
the air gap between the contact- will 
become sufficiently ionized for co udu 
tion to take place between the c acts 
as the voltage rises to its peak luc 
and this phenomenon will cause a sput 
tering of cathode contact material whi 
will transfer to the anode. This coniditioy 
will be the most pronounced at low can 
speeds and with the lower condense; 


capacities for the conditions are mor 


favorable for ionization of the 


and the higher values of voltage 


at smaller gap openings. 


To obtain the most satisfactor 
of the contacts it is 


the 


ation 


balance circuit conditions 


a 


ed] 


\ Opel 


necessary to 


so that 


the phases which cause positive transfer 


are of the proper degree to col 
the the 
to produce the negative transfe 


tendency of low voltag 


ance can be obtained by the 
inductance and « 
in the circuit. It is highly 


to permit the occurrence of the 


selection of 


interact 
e stage 
‘r. Bal 
propel 


apacity 


undesirabl 


stage which exists when the peak volt 


age exceeds the minimum. bre 
voltage of an air gap  becau 


condition causes excessive positiv 


fer and resultant contact failure 


> spark 
akdowr 
se this 
e trans 


The important factors to consider 


order to obtain good contact perf: 


mrmance 


when designing a piece of apparatus are 


(1) The allowable current that a pair 


of contacts can safely interrupt 


inversely with impressed volta 
frequency of operation. 

(2) The and the 
separation should permit the con 


befo 


spacing 
separate sufficiently — far 


pea k 


higher 


Varies 
O¢ and 
rate ol 
tacts t 
re the 


voltages develop betweet 



























































contacts, with an increase in the rate which will transfer to the anode be- the contacts. 
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when various condenser capacities 

(3) With a condenser across the con- 
tacts. the rate of rise of primary voltage 
for the 
positive transfer 


and 
balance. 


causing negative 


should be = in 


factors 


There will be some visible arcing be- 
tween the contacts at this condition. 
(4) Care should be taken to eliminate 
excessive chatter or 
+) The 


suficient to assure a good contact, for 


mechanical action. 


contact pressure should be 
tungsten this should be 5 oz. or prefera- 
bly higher. 

(6) A 
1) insure sufficient contact area, operat- 
ing against a flat face contact facilitates 
good contact alignment. 

7) A not particu- 
larly desirable with tungsten contacts. 


radius face contact. of a size 


| Wiping action is 
# a small build-up will interfere with 
Meir proper opening. It 
Noted that: 

lransfey 


should also be 


is a directional phenomenon. 
with 


associated d.c. circuits 


\s the inductance decreases. the trans- 
ler height increases 

Low contact pressure decreases trans- 
Jer but increases the liability to incon- 
stent pe: formance 

The voliage drop effect of persistent 
Oxides is creased at low contact pres- 
Slires 

It is po-sible to decrease transfer by 
Using cer n silver alloys. 


) 
Relays nd devices such as railway 


‘lgnal rel \s and (low voltage) voltage 
egulator ontrolling d.c. circuits, have 
been dey ped which are precision in- 
‘Tument: “n the sense that they work 


at low act 


pressures, high contact 
Trequeng 


are upset in calibration by 
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were used across contact points 


condenser capacities 


either transfer or high contact resistance. 


and operate on lightly inductive loads. 
The problem of developing a contact 
material 


ated by 


for these devices 
the fact that the 
must be low. This ruled out 


Was accentu- 


overall cost 
the use of 
noble metals and their alloys. 


The first part of the problem to be 
solved was reduction of transfer to a 
low value. certainly less than 0.002. in. 


over a period of 1.000 hours’ operation 
of the \lloys of 
tried. The results of these tests indicated 
that the most likely alloys for use were 
those had transfer 
produced oxides that 
either conducting or easily 


contacts, silver were 


which low tendency 


and which were 
reduced in 
the heat of the are. None of the materials 
tried. however. would be entirely re- 
liable in long service because of erratic 
behavior after short time periods. 

With this in mind. and knowing that 
contact resistance was a large factor 
in performance, it became necessary to 
center attention on alloys having a low 
transfer tendency. a conducting oxide. or 
a heat-reducible oxide. 

\ fourth the problem. 
mainly responsible for the solution. was 
recognition of the fact that the transfer 
directional. That is. material 


transferred from the positive contact. 


element in 


was was 

Therefore. if the positive contact was 
made of material which had a low trans- 
fer tendency. the transfer would be halted 
at its source. Perhaps a material could 


be used on the negative contact which 
would contribute to low contact re- 


sistance. For example. pure silver might. 


theoretically. be used in that position. 


As mentiened in Part |. an alloy of 
Ao-Cd-Ni has very low transfer tendency. 
oxides 


In addition. cadmium 


stable in 


are un- 
Accordingly. 
this 


alloy and operated on test against fine 


presence of heat. 


the positive contact was made of 


silver as the negative contact. This gave 


the most satisfactory performance up to 


that time. but on extended life test. it 
was not fully reliable. Using this same 
principle. approximately forty combina 
tions were tried. with the final result 
that Ag-Cd-Ni was evolved as the positive 
contact material against Ag-Pd (El- 


konium 17-11, U.S. Pat. No. 2.151.905) as 
the negative contact. The particular com- 
bination developed somewhat exceeded 
the performance anticipated. 

that the 
its shape and dimen- 
This has 
been explained by means of annealing 
tests of the Ag-Cd-Ni alloy which showed 


that the Ni is responsible for maintain- 


It was also found positive 


contact retained 


sions during long test periods. 


ing the hardness of the alloy at elevated 
temperatures, 


This combination of materials has 
also been used successfully on resistive 
load applications with minor changes 


dictated by the difference in behavior of 
the 
contrasted 


subject alloys on resistive loads as 


with inductive loads. 


The authors wish to acknowledge the 


valuable help and guidance from Mr. 
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Cain. Executive Vice-President. for per- 


mission to publish this article. 
























































MOTOR PROTECTION 


Built-In Thermal Devices for Small Motors 


N OVERLOAD PROTECTION, the 
immediate concern is the limitation 
of stator winding temperature. Of 
the three basic causes for stator wind- 
ing overheating. namely high ambient 
overload, and 
stalled 
starting connec- 
tion, only the last two are the result of 


high current flowing through the wind- 


temperature. continuous 


overheating caused by rotor or 


prolonged running on 


ing. Evidently for complete protection 
against any one or a combination of 
these causes. the protective device must 
be actuated by both the current flowing 
through the stator and the stator wind- 
ing temperature. 

Stator current can be limited by ex- 
ternal remotely-located overload protec- 
tors, such as solderpots or switches using 
low melting alloys. magnetic switches. 
and fuses. the oldest form of motor 
protection. Such devices although de- 
signed in part to follow the heat curve 
of the motor. respond primarily to the 
effects from the current that is flowing. 
being unaffected by 
ture at the motor. 


ambient tempera- 
Thus external de- 
vices do not protect the motor against 
overheating as 


such. but protect only 


against excess motor current flowing 
for an appreciable duration of time. 
They offer no protection against over 


heating caused by repeated — starting. 
high ambient temperature. or prolonged 
operation at current. This 
last is significant in that the external 


protective device must of 


maximum 


necessity be 
set high enough to carry starting cur 
rent which is higher than the maximum 
allowable continuous running current. 
\ motor becoming heated through im- 
proper ventilation will not have its 
heated condition duplicated in a remote 
protector. Also. it is usually impossible 
to work to the maximum power output 
with complete safety and freedom from 
unnecessary shut-down. 

Internal obtained 


by the use of bimetallic devices. such 


protection can be 


as strips and disks. and by low melting 
aHoy solderpot devices. The bimetallic 
type and the solderpot type can be se- 
lected to operate by temperature or by 
the current through the motor. The 
offer the  pos- 
sibility of operation on the combination 


bimetallic devices also 
of motor temperature and winding cur- 
rent, and in this way will offer protec- 
tion to the motor against all three over- 


F. A. APPLETON 


Spencer Thermostat Company 


heating causes enumerated previously. 
The curves show that the ideal situ- 
ation is one wherein the thermal pro- 
tector will operate principally from 
motor heat up to about 250 per cent 
load and beyond that 


actuated primarily by 


point will be 
a properly pro- 
portioned auxiliary heater in the motor 
winding circuit. 

Of the of inherent 
thermal protectors available, all of which 
work on the same principle of 
duplicating the heat of the motor. the 
bimetal disk type has the feature that 
the thermally-actuated element is_ itself 
the snap-acting 
disk consists of 


several types 


basic 


switch member. The 
bimetal shaped like 
a dish with the high expansive side the 
concave part at normal temperature. 
When the disk is heated. the concave 


part attempts to expand, but is re- 


strained by the low expansion metal 
on the opposite surface. This action 
builds up stresses in the disk which 


culminate in a complete buckling o1 
when the pre-de- 
termined temperature setting is reached. 
The disk snaps at a speed of the orde1 
of the muzzle velocity of a rifle bullet 
and requires only 0.00016 sec. to com- 
plete the snap. When the disk cools it 


returns to 


instantaneous snap 


its original position in the 
same manner and at a_ pre-determined 
fixed temperature. The operation of the 
disk is therefore a snap-action at fixed 
temperatures. For one-way operation, as 
in a manual reset device, the reclosing 
temperature is fixed at an extremely low 
value. 

In construction of the protective de 
vice, the disk is mounted in a_ plastic 
base with the auxiliary heater element 
and wiring connections recessed in the 
welded 
directly to the disk and the only mov 
ing part of the whole device is the disk 
itself with the attached contacts which 
make and break the circuit. 

Built-in disk receive part 
of their functioning heat from the motor, 


base. The contact buttons are 


protectors 


part from the auxiliary heater under the 
disk, and part from the heat generated 
from the disk itself by the 
flowing through it. 


current 
These proportions 
vary with different 


types of protectors 


to meet varying motor conditions. In 
all cases. however, the purpose of the 
auxiliary heater is to compensate fot 


rapid heat rise in the motor winding 








in relation to heat rise in the frame, 
To test for the proper relationship 
between auxiliary heater and conducted 
heat, the motor is gradually loaded to q 
point where the winding and _ fram 
temperatures reach the safe maximum 
value. 

















This maximum safe temperatur 
is usually 105 deg. C., and varies accord 
ing to the class of insulation used. U; 
der the above test conditions, the ten 
perature rise supplied by the current 
passing threugh the protector is sma 
in relation to the temperature rise co 
ducted to the protector by the motor it 
self. Temperature rise in the mot 
windings is at a slow rate and is 
ducted to the motor frame at appro 
imately the same rate of temperatur 
rise as in the windings themselves. Wher 
the motor load is greater, the differenc: 
between winding temperature and fran 
temperature becomes greater and reaches 
stalled — rotor 
Thus the heat generated by the current 
passing through the auxiliary heater 
and the disk in the protector will ke 
the temperature of the disk up 
that of the windings. 


maximum condition on 


The characteristics of the protector 
the materi: 


thus altering both its r 


mav be varied by changir 
in the disk. 


sistance and temperature of actuatiol 


ig 


or by using different types and sizes 
auxiliary heater. 

In the large group of fractional hors 
power motors. from 14 hp. up to 1 hy 
single phase. 110-220 volts. it can be @ 
sumed that the heat characteristics 
split-phase motors. capacitor-type moto! 
and repulsion-start induction motors | 
low nearly the same curves. Open-ty 
motors in the above group receiving 
constant air circulation from outsid 
have a somewhat lower temperature ¢? 
dition under normal operation than 
totally-inclosed motors. For this reas? 


two standard opening temperature ‘ 





tings. 105 deg. C. and 120 deg. C.. 4! ind: 
generally used in specifying  thermé we 
protectors. ” 

For instance. the characteristics 0! » ( 
l-in. diameter disk protector are 4! By, y 
plicable to all motors which can stand en 
maximum of 20 to 30 sec. locked rot ap. 
This is true of practically all split-pha* “ 
or condenser-type motors and their chi! , 
acteristics can ordinarily be  matecle’ ; 


{ 


105 deg. C.. or 12( deg. 


Variations in characteris 


either by 
protector. 
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--Disk thermostat without heater 
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‘S aCCOrd 
sed. Ur Remote protection provided by a current limiting relay. Built-im bimetal protection, operating on motor tempera 
the ten The shaded portion represents unused motor capacity. At ture alone. mounted directly on the motor. The two curves 
current 200 per cent load. while the relay will trip in less than follow each other closely to about 250 per cent load. beyond 
is sma 2 min.. the motor actually does not reach its danger point which point the heat-conductivity from the motor to the 
rise col for 8 min. Motor could operate for an additional 6 min. at thermostat is too slow to give proper protection. The shaded 
motor 1 200 per cent before reaching a dangerous temperature. portion indicates the zone in which no protection is afforded 
he mot 
d is ec 
tL appros 


nperatu! 
es. Wher _DIsk therrnostat without hearer -Disk thermostat with heater 
difference: é 
ind fran 

id reaches 
ed roto! 
le current 
| aie Externa/ thermal relay 
will ke: 
k up 


Vehelene 2) 


protectors 
e mater 
th its 1 
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d sizes 400 
Per Cent Load 


400 
Per Cent Load 





ynal hors 


» to ] hy 











Combination of an external thermal relay with a built-in Built-in thermostat with an auxiliary heater through 
can be i bimetal thermostat. The relay is designed to trip at 250 per which the motor current flows. Up te about 250 per cent 
eristies cent load. at which point the thermal device offers close load. this protector follows closely the temperature of the 
jpe mot protection. Beyond that point. protection is afforded by the motor and from this point on receives the actuating heat 
notors ! external thermal relay. but the shaded portion represents from a properly proportioned auxiliary heater incorporated 
UOpen-ty| the zone of over-protection or unused motor capacity. in the protector. The two curves are practically identical. 
eceiving 4 
n outsid 
rature co 
a ee ett he met by supplying a proper size mum amperes on locked rotor.” it will 65 deg. C.. this current value is reduced 
his reas Buxiliary heater. be noted that 29 amp. is listed as being to 7.25: at 90 deg. C. and 5.3 amp 
= - : By reference to the portion of a the maximum current value which this the motor will be taken off the line by 
ig Poi Sandard = |-in. disk motor-protection particular protector with heater can the protector. 
Hermostat chart. it will be noted that safely handle. Under the heading “UI Protectors should be available in both 
el room iperature, approximately 25 timate trip amps.”, the columns headed automatic and manual reset types and 
- mM Peg. C.. with a current of 25 amp. pass- “At 90 deg. C.”, “65 deg. C.”, “25 deg. should be interchangeable and identical 
a pri throu the protector, type A will C.", tabulate the current values which in protection characteristics in order to 
od ae ie In sec.; with a current of 22 will trip this protector at these dif be adaptable to the wide variety of moto: 
split-phas Pein 20 see.; and with 18.25 amp. in ferent motor temperatures. This pro uses. Motors used on applications where 
: - sec. IT vese values will be found un- tector will permit up to 9.67 amp. at no dangerous conditions would exist as 
: cal * the ge oral heading “Current values room temperature (25 deg. C.) to pass a result of the motor restarting auto 
0 deg. | Sow release times from 25 deg. continuously without tripping. Under matically, call for the automatic reset 
1 teristi nd: the column headed “Maxi- a 40 deg. C. temperature rise. or at type. For example. refrigerator com- 
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pressors, air pumps, water pumps, and 


in general most of the unattended and 
automatically controlled) motor applica- 
tions use this type of protector. On the 
other hand, power-driven saws, meat 
choppers. grinders and many other ma- 
would be definitely 


if arranged to restart suddenly without 


chines dangerous 


warning. On an oil burner, manual 


reset is needed to insure a sufficient time 


contact with the motor. Point of applica- 


inside the motor close to the 


heat. 
It might be argued that if the inbuilt 


tion Is 


source of 


device is connected in the grounded motor 
lead. as it may be without polarized plugs 
or permanent wiring. then a ground on 
the 


through the part of the motor winding 


motor will permit current to flow 


ahead of the ground. This could cause 






the line fuses is so remote as to be liardly 
line fu es are 
depended upon to protect the moi or and 


the circuit from short-circuit curre vt with 


worth consideration. The 


any type of protector. 
Built-in may be 


tical on the smallest motors be 


protection nprac- 
use of 
special 
motors where the cost of providing for 


its size; on small orders for 


the protective device would be ex ESSive 




































































































































































































































































delay before restarting. over-heating from excessive current or or where the engineering cost of ¢ 
burning out of the motor, as the element termining its specifications would 
Mounting would be effectively by-passed | but the high. It is also superfluous On sor I 
likelihood of the ground being just shaded pole and some capacitor motor. 
Inherent thermal protection requires enough to cause a current more than the which are designed to withstand stall; 
that the protector be placed in intimate motor can stand but not enough to blow rotor condition without burnout. 
For Single Voltage Motor | For Single Voltage Motor For 110/220 Volt Motor For 110/220 Volt Motor In 
110 V. Connections 220 V. Connections 
Thermostat Thermostat 5 “ Thermo Engi 
M, } without __M ~L —T \ 
if heater Fs r mus 
Motor Zo Motor Fi. nen 
terminals terminals stret 
4 A B 
OO ( ) 
M, Motor M Motor 193 
winding winding H 
ae Ras! 
intel 
Wiring connections for built-in disk thermostat, with and without heater lor 
= orig 
193] 
SELECTION CHART —— 1-INCH DIAMETER DISK puby 
Oh ——— Trip Man. Range Current Values for Various Release ay 
ms mps. at on Ti f Zo°G as 
Type Resistance : Locked —— = f 
90°C 65°C lg Rotor 15 Sec 20 Sec. 30 Sec. 40 Sec 60 Sec 80 Sec. 120 Sec Or 
A 0.0576 5.3 7.25 9.67 29.0 25.0 22.0 | 18.25 16.5 14.15 13.5 2.0 |B valu 
8 0.0522 5.3 7.2 9.4 23.0 22.5 21.0 17.9 16.4 (14.75 13.5 12.0 | whic 
Cc 0.0693 4.71 6.39 8.5 23.0 20.5 18.75 | 16.0 14.5 12.75 | 12.0 10.6 | Im may 
D 0.0773 4.55 6.2 8.2 21.0 20.25 18.25 | 15.7 14.05 | 124 | 5 10.0 | sal 
E 0.0795 4.4 6.0 8.0 “29.0 22.5 19.5 5.8 14.75 | 12.5 | W.35 10.2 1 com 
F 0.0839 4.4 6.0 7.9 20.0 18.8 18.0 15.5 14.0 12.4 1.5 10.0 ‘| aw 
tion 
ind 
Bimetallic disk is actuated either by Motor Stator \ 
current alone, or by motor temperature f é ial reac 
alone, or by combined effect of both — . eens ; 
Contact ‘ a! lal 
we/ded \ f pac 
to disk TTT TT TTT) 
' --Motor WT yp in t 
Cio), ae bracket | 111] any 
\ Wi 
HV} the 
111] 
| HII las] 
Built-in en | Hi pro 
heater -- — pansive || | | rel; 
surface Palins 11H} ou 
heater ---7---7 = - |] mai 
Stator LiL 
] winding gro 
j - Or 
Adjustment ee 
" screw : | _— Ox Centrifugal rea 
pansive 7 Cc 
surface switch Rotor 
core ap 
: 1 ns 
\ | 
Molded p the 
phenolic 7] J ee 1% BAN abe mem meso ooeo een cone las 
IOUSING Contact : 
welded i" eX] 
to disk HH ] 
| 10 
St 
Sectional view of the l-in. disk protector, Recommended method for mounting a 1 in. disk-type protector. It is mounted a 
showing method of mounting disk on recess in the motor casing, the same recess serving for either the automatic res:( or " Ps 
adjusting screw set in plastic housing. manual reset type. For the latter it is only necessary that a hole be provides for @ dr 
Radiant heater is recessed in base reset button. Pattern changes to accommodate the protector are comparatively inv pens" ir 
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Backlash Not Involved in C Value of Gears 


WILDE 


W ethersfield, Conn. 


number of Product 
Mr. A. C. 
mussen presents an interesting develop- 
ment of the method of calculating the 
strength of gear teeth first presented in 
1931 by Prof. Earle Buckingham. 
However. the writer believes that Mr. 


In the February 


Engineering. Page 53, Ras- 


Rasmussen has made an error in his 
interpretation of the original formula 
for obtaining the increment load. The 
original paper was presented in May, 


1931. and later condensed versions were 
In all of these 
reference is made to the increment load 


published several times. 


as being the result of errors of form 
or spacing of the involute teeth, and 


values are given for a factor called C 


which are directly proportional to the 


combined error of two 
This the 


sum total of involute and spacing errors 


maximum any 


teeth in) mesh. is obviously 
for any two teeth in a given pair and 
it is these errors which cause the varia- 
tion in the velocity of the driven gear 


and result in the increment load. 

Mr. Rasmussen seems to have mis- 
read the original matter and has assumed 
that the C value is dependent on the 


backlash. but the has not found 
in the original paper or any later copy. 
any reference to backlash as affecting 


the increment load. Most often the back- 


writer 


lash is far larger than the total tooth 
profile errers and neither one has any 
relation ship to the other except that in 
rough cut gears the backlash is usually 
made greater than in carefully cut on 


eround gears, thus making the two fac- 


tors so 


ewhat proportional. It therefore 


seems to be a distortion of the line of 
reasoning used in developing the original 
table of C values, to use the backlash 
stead of the tooth profile errors. 

Fro another viewpoint, however. 
Mere i. some logic in associating back- 
hash wth inerement load. This might 
_ i) the case of a highly fluctuating 
lad si h as a drive to a multiple step 
heavily loaded relieving cam, a wide 
‘traigh’ tooth milling cutter or a thread 
hob, such a drive, connecting a 
Variah loaded driven member to a 
drive gy having a relatively large mass 
t flyw el effect, if the backlash in the 
June, (939 





entire train were held very low it would 


minimize the extent of the variation in 
rate at the driven point and thus would 
seem to keep down the increment load. 


However. the original Buckingham papet 


conditions. which 


the 
be assumed to mean a 


to cove! average 


may steadily ap 
plied load such as would hold the teeth 
closely in mesh even if the backlash were 
as much as. let us say, 1x of the circular 


pitch. 


Torsion Spring Design 


(Editors Note: The 


article, presented in May Product Engineer 


first part of this 
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Fig. 3-——Determination of D, and n, in torsion spring design 








256 












equations, and included tables and charts 
necessary for the graphical design method.) 


Example II. A spiral spring suitable for 
back stroke of the power registering ap- 
paratus drum. 1 complete turn N = 1, 
4 360 deg. respectively, to be de- 
veloped by the spring. The following re- 


strictions to be observed: the spring must 
be placed when free into the barrel hav- 
ing an internal diameter D = 7 in. The 
theoretical maximum torque M = 4 in. 
lb. Using standard cold 
(material A) and _ selecting 
safety K 3.5, we 
Using the chart Fig. 


drawn wire 
factor of 
obtain km = 14. 
1, trace horizontally 
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Design chart for round cold drawn steel torsion 


springs 


from the point on the left hand vere] 
scale designating km = 14 to the hy iyy 
line A. The intersection thus obta ned 
will indicate on the top scale the ne: :est 
standard size of spring wire d = 0.0). jn, 
and on the bottom scale a correspon ‘ing 
W & M gage 14. Then trace horizon) al}, 
from the point on the left-hand veri ica] 
400 
360 
and vertically from the point on the bot. 
tom scale corresponding to gage nuniber 
14. The intersection of both lines will 
indicate a sloping line representing value 


100 1. 


; ae 
scale designating 9 


YI in. 


l 
of —= 29. Thus! = 3.14 x< 29 
1 


‘ 
For determining true number of turns 
of the spring when free and the diame- 
ter of shaft D, 


use the chart. Fig. 3. 

Select previously n, =3. Trace horizon- 

tally from the point on the left-hand 
1 91 7: 

scale 7 =d08 = 1,137 to the sloping 


line marked by A 1. The vertical line 
traced from the point of intersection thus 
obtained will indicate on the bottom 
value of C 8.5. Thus D 
ce X d = 68 in. The outside diameter of 
the spring will be obtained by tracing 
vertically from the point on the bottom 
8.5 to a curve 
The point of inter- 


scale 


scale designating C 


marked by N, = 1. 


section will then indicate on the left- 
hand vertical scale a corresponding 
point 1.450 = 1,000 x 6b.; thus b 1.45 
and D 6D, = 9.88 in. Using the 


graphs constructed for n. 5 and pro- 


ceeding as before, we obtain: c D305 
BD; = Sas 0.08 = 4.28 in.; D 1.475 
1.28 6.3 in. Interpolating values 


of D equal to 9.88 and 6.3 we are able to 
select a number of turns NV, 
the 


correspond: 


outside diameter of 


ing to spring 
specified. i.e. 7 in. Thus n - 
s a 6:3 ae 
(5 3) 1145. Then 6 
9.88 6.3 
ale _ 9—45 . 
1.45 (1.475 1.45) — 1.456 
o 
D 7 : 
D - — 1.8 in. 
b 1.456 


Assuming °4 turns (6 270 deg.) in 
stead of 1 turn to be developed by the 


spring at the same torque M 1 in. tb. 
and proceeding as above we obtain: 
with n, 3: i = 69 in., D, 5.12 in.. 
D 8.63 in. outside diameter. With 
n,, 5. 7 38.5 in. D, = 3.08 in. 
D 1.83 in. outside diameter. 


Victor TATARINOFI 
Pilsen, Czechoslovaki 


Chute Trouble Ended 





To the Editor: 

| recently ran across an item the 
Packaging Show which may interest othe! 
designers. A machine which used g-av!l) 


to slide cans down a chute was hiving 
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, litte trouble with the cans slowing 
up and bunching together. The engineer 
later (old me that the problem was solved 
by cutting holes in the chute to lessen 
the area of contact between the cans and 
thus reducing the force tend- 

Ep WeEs1 
Chicago, Ill. 


the slide, 
ing to stop the cans. 


What Pressure? 
To the Editor: 

We have a job in our engineering de- 
partment which requires that we insert. 
without a sharp blow, a plug of the type 
shown. Assuming that the hole is to the 
high limit of the plug, can you give me 
a formula to calculate the pressure neces- 
sary to press the plug flat so as to de- 
velop maximum against the 
wall of the hole? This plug is made 


pressure 
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from sheet steel, S.A.E. 1020 analysis. 
blanked and formed on a punch and die. 


PIERRE C. PERRINE 
Connersville, Ind. 


\s Kasy As A. Bb. C? 


To the Editor: 


The writer has originated a somewhat 
inusual problem which may be of in- 
terest to your algebra and puzzle fans. 

Three men, A, B, and C, each have a 
square garden. Each side of B’s garden 
sone toot longer than A’s garden. Each 
side of C’s garden is one foot longer than 
B’s garden. The combined area of A’s 
garden and C’s garden is two sq. ft. more 
than twice the area of B’s garden. What 
s the |e neth of one side of A’s garden? 

Ernest W. Davis 
River Forest. Ill. 


Duplicating Motion 


lo the ditor: 
While looking through the February 


ssue of 


Product Engineering recently | 
loted « 


page 78 a problem by Henry 
Bohn o Schenectady. N. Y.. who wants 


‘metho! of duplicating motion on two 


ndependent objects. He gave as an ex- 
imple « lever on one freight car pro- 
lieing sn exactly similar motion in a 
‘ver on another car through some sort 


it oe ° . ° ° 
' conn cting mechanism entirely inde- 


pendent of the motion of the two cars. 
If | 


lerstand his problem correctly. 
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U= Universal, 
S= Sliding fluted 
H= Bearings 

G= Bevel! gear: 
L= Lever 





perhaps the above diagram will serve 
as a suggestion to Mr. Bohn. In brief. 
the mechanism illustrated consists of 
two linkage systems, one for each direc- 
tion of movement of the lever. These 
systems are connected between the two 
independent objects, A and B, by univer- 
sal joints and sliding fluted sleeves which 
allow A and B to move relative to each 
other without affecting the motion of the 
levers. 

Here’s how it works. Motion of lever 
Lon object A in an east-west direction 
rotates internal ring assembly R_ within 
ring part D, turning shaft X. The lever 
slides in a slot in D, which remains sta- 
tionary. The motion of X in turn is trans- 
mitted through the gears, universal joints 
and sliding sleeve S, to similar parts on 
object B. When the lever on A is moved 


from central position in a north-south 
direction, the entire ring assembly ro 
tates around the center of shafts D and 
K, leaving part X stationary. The motion 
of the lever is transmitted through D, the 
universal joints and S, to similar parts 
on object B. Compound motion of lever 
L, let us say in a northeast direction. 
moves both of the linkage systems, and 
produces a northeast movement of the 
lever on B. Thus any motion of L on 
1 is exactly reproduced in the lever on 
B, regardless of the relative position of 
{ and B. 

Care should be taken that the spiders 
on the universal joints are in the same 
relative positions, and objects A and B 
should move in parallel planes. 

ANTON KRONSTED1 
Minneapolis, Minn. 





Can You Work This One? 


H. E. SMITH 


Solution to May problem 


Canny Measurement 


14 Quart 5 Quart 9 Quart 


5 y 
5 5 } 
10 } 
10 j 0 
l } y 
l 5 8 
6 8 
6 5 , 
1] 5 
1] 3 

2 ) y 


\ milkmaid was faced with the prob- 
lem of dividing 14 quarts of milk into two 
equal parts. using only the full 14 quart 
container and two other cans. 9 and 5 
quarts. respectively. After lengthy cogi- 


tation. she succeeded in doing the task in 
the above thirteen steps. 


This month's problem 


Vixing Drinks 


A man. obviously a poor judge of set 
vants and wines. bought a 30 gal. keg of 
diluted wine which was 60 per cent water 
by volume. Subsequently his servant 
developed the bad habit of sneaking down 
to the cellar and drawing a gallon of the 
barrel’s contents for his own use. Each 
time, to cover up his guilt. he refilled the 
barrel with a gallon of water. One day. 
the master went to the cellar for some of 
his wine and discovered that the wine 
content of the keg was only one half of 
one per cent. Assuming perfect mixing. 


how many drawings had the’ servant 


made? 












ESULTS of studies covering “L” 
and “7” 
designs were presented in the May 
P.E. number. In this part of the article 
the results of studies of “V” and “X” 
sections are presented, An analysis of the 


connections of various 


assembled data suggests the following 
rules for good steel casting design: 








STEEL CASTIN(YD:! 


1. An attempt should be made to de- 
sign all sections in a casting with a uni- 
form thickness. 

2. It is not desirable to design struc- 
tures with abrupt changes in section. 

3. Sharp corners at adjoining sections 
are sources of defects and if possible 
should be eliminated. 


tions in “L”’ or “ 


lL. When a design of a cast steel - 
ture becomes complicated or intric 
is suggested that the design be brok« 
into parts which may be cast sepa 
and then assembled by welding. 


5. In designing unfed adjoining 


that all sharp corners at the juncti: 


V” shapes, it is sugg 
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All fillet radii 1-in 
Defect slightly larger than B 
Area of Defect — 8.1 sq. in 
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All fillet radii Y2- in 
One arm completely offset. Area 
of Defect about the same as A 
Area of Defect - 55 sq in 
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""X"*-sections, it will be seen from the 





above studies, cannot be designed that 


are free from a contraction cavity if the 






section is fed only through the arms. The 





defect can, however. be made quite small 





by designing the section with a cored 





hole. Designs formed by offsetting the 
arms of the “NX” have defects that are 










about the same size as those appearing in 
the usual “X” type section. A section hav- 
ing one arm completely offset. allows the 
foundryman to use external chills to ad- 
vantage. Slightly better results can be 
obtained by spacing the offsets further 
apart in order to allow the foundryman 
ample freedom for the placing of external 


chills. The illustrations show how 
fect may be 


decreased in size 


adjoining section is decreased. Un 
is advantageous to use the cored h 
the center of the hot spot it Is sug 
that one arm be offset similar t 
shown in the J design in order to 
mize the defect as much as possib! 
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replaced by radii so that the junction see- 


becomes slightly smaller than that of 
the arms. 

In designing sections that join in an 
“\”-section, it is suggested that two of the 
arms be offset considerably. 

In designing any joining sections, it 
- suggested that all sharp corners at the 


junctions be replaced by radii. In the 
case of unfed “T” and “X°™ 


radii should not be large. 


-sections, these 


8. In a general way. it may be said that 
the effect on the mechanical properties 
because of increasing mass is not pro- 
nounced and probably is amply covered 
by factors of safety. 





Vaterial published by permission of the 
Vavy Department, was first published in 
the May 1938 tissue of the 
American Society of Naval Engineers. 
futhors: C. W. é' oe. ae 
and A. R. Donaldson. Illustrations court 


Journal of the 
Ge zelius 


Briggs, 


esy of Steel Founders’ Society of America. 
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Defect caused by 
poor conduction of sand 
from the inner surface 
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No Defect 
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Defe + | 
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Vee seetions having sharp corners will 
not be free from contraction cavities, a 
lot spot will develop at the junction be- 
ause the sand is not able to conduct heat 


iway from the three inside faces as fast 


as the sand can conduct heat away from 
the single outside face. It will be noticed 
that if the inner radius is increased that 
the defect will be smaller than in a com- 


parable section such as \. As with the 


“LL” design. a slightly reduced section at 
the junction of the members is necessary 
for a homogeneous section. In designing 
“V™ sections, it is suggested that an inne 
radius not less than 1 in. be used. 
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Area of Defect 
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— Defect the same size as U Defect nearly the same as U 
efect similar to U Area of Defect -19 sq. in Area of Defect-18 sq. in 

ea of Defect -1.9 sq. in 
Same as T except with Same as T except with 
cored hole 2-in. in diam triangular hole - No Defect 
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V2" radius 
Defect 


Defect smaller 5%2" radius 

than S and T 

Area of Defect 
1.9 sq.in 


iss radius 


44 
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Y".seetions. It was found that no 


Matte’ how the features of the design 


Were ltered the defect was about the 
‘ame ze. The only design without defect 
*Z. triangular hole of this type is able 
0 eX d to all the hot spots that are pos- 
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sible in the section. Occasionally. there 
appears a design wherein an area of 
heavy metal is attached on all sides to 
members of much smaller thickness and 
so located that the foundryman has no 


opportunity to properly feed the heavy 


portion by means of a conveniently placed 
feed reservoir. Such a condition is dis 
tinctly one of poor design. The heavy se¢ 
tion should be either cored or more 
closely investigated to ascertain if it could 


not be made lighter. 








2600 


News 


Machine Tool Designers Emphasize 
8 [ 


Votor { ppearance and Simple Controls 


Annual Westinghouse Forum attracts record attendance of engi- 
D D 
neers from leading tool builders to discuss electrification problems 


Moke THAN 80 engineers. repre- 
senting leading builders of machine 
tools gathered at the Westinghouse Elec- 
tric & Manufacturing Company in East 
Pittsburgh, April 18-20, to attend the 
fourth Annual Machine Tool Electrifica- 
tion Forum. The keynote of the meeting 
was sounded by Wendell E. Whipp. 
President of the National Machine Tool 
Builders Association, in his paper, “Mo- 
ters and Machine Tools.” 

“In keeping with the better appear 
ance of our modern machine tools, we 
want better finish on motors, and not- 
withstanding the additional cost of that 
operation, | am satisfied that you will 
soon find it desirable to do so,” said 
Mr. Whipp. who is also president of the 
Monarch Machine Tool Company. In 
amplifying this statement Mr. Whipp 
pointed out that whereas chromium- 
plated trim adds nothing to the service 
values of an automobile, it gives the pur- 
chaser a better appreciation of the high 
quality of the car. Likewise a_ bette 
finish on an electric motor will give 
purchasers a better appreciation of the 
high quality of the motor. 

Referring to the report by the Com- 
mittee on Electrical Problems of the 


Machine Tool Builders Association. Mr. 


Whipp said that it clearly indicated the 
need for study on the part of machine 
tool designers of the possibilities of 
better motor and control applications 
and a better understanding of the ma- 
terials that the electrical manufacturer 
already has to offer. 

In discussing Mr. Whipp’s paper, Tell 
Berna, general manager of the National 
Machine Tool Builders Association, ex- 
plained the work being done by the com- 
mittee in developing machine tool wir- 
ing standards to meet the National Elec- 
tric Code as is or as modified. 


Paper on Style Introduced 


Whereas the three previous annual 
forums sponsored by Westinghouse con 
fined the program to papers on electri- 
fication problems. this year a paper on 
appearance was included and_ received 


a great deal of favorable comment. 


Under the title. “The Styling of Special 
Machinery.” Herbert Rosengren, design 


consultant for the American Machine & 
Foundry Company showed how the bread 
slicing and bread wrapping machines 
manufactured by that company were re 
styled. 

In the discussion following Mr. Rosen- 


, ms 
oF 


= 





gren’s paper, Mr. R. S. Elberty, e] 
trical engineer of the Landis Tool C 
pany, mentioned the principles of 
namic symmetry as applied to appr 
ance design. This mathematical-geom:t- 
rical method of proportioning is jot 
generally followed, it appears. 

A brief paper, “Reduce the Cost of 
Electric Drives,” by W. E. Happel and 
R. oi Elberty, both of Landis Tool Com. 
pany, gave some striking figures on cos 
reduction through simplified — electric 
control. In one instance a new control 
system not only simplified the wit 
but also permitted the elimination of 
several control relays, resulting in a 
saving of $134 per machine in electrical 
and $50 in mechanical equipment. 

Many highly interesting points were 
brought out in the discussions following 
the various papers. M. E. Lange, chief 
engineer of Warner & Swasey, told about 
provisions made to prevent heat from 
the motor causing certain parts of the 
driven machine to expand and thus cause 
distortion. W.H. Leak, chief electrician, 
called attention to the fact that in some 
cases the electrical equipment is placed 
in such an accessable position that it 
must be removed to get at other machine 
parts requiring more frequent attention. 
Rn. H. Anderson, electrical engineer of 


the Singer Manufacturing Company, r 
ported that in his company’s experience 
harm was often done when anti-friction 
bearings were taken out for inspection. 
Usually dirt got into them. It was also 
suggested that grease pipes extending 
from the bearing housing to the outside 
of the machine should not be provided, 
as this has often resulted in the bearings 
getting too much grease. 

In his paper, “The Flexibility of Mod 
ern Electric Drives,” George E. Hieber, 
chief engineer of the Cincinnati Planet 
Company, listed and illustrated six dis 
tinct advantages in individual motor 
drives as applied to a planer type milling 
machine: (1) Each spindle can be run 
independently: (2) Each spindle can 
be run at its own speed: (3) Either 





Design engineers of prominent tool builders in session at East Pittsburgh at the 1939 Machine Tool Electrification Forum 
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spindle can run in either direction; (4) 
The spindles can be made to swivel; 
(5) The spindles have independent speed 
ranges; (6) The spindles cannot be over- 
loaded. 

Other papers. presented included: 
“Gearmotors to Simplify Design Prob- 
lems.” C. B. Connell, application engi- 
neer. Gearing Division, Westinghouse: 
“Welded Fabrication As An Aid _ to 
Electrification of Machine Tools.” W. A. 
Maddox, welding supervisor, Cincinnati 
Milling Machine Company; “A Study of 
Reversing Motor Duty,” R. E. Toomey. 
Industrial Motor Engineering and T. R. 
Lawson, Motor and Generator Section, 
Motor Division Sales. Westinghouse: 
“Small Motors in Machine Tool Appli- 
cations.” L. R. Botsai, sales manager, 
Small Motor Division, Westinghouse: 
“Selecting Motors for Machine Tools.” 
W. F. Ridgway, development engineer. 
Ingersoll Milling Machine Company: 
Electrification of Large 
Machine Tools,” G. A. Spohn, electrical 
engineer. General Machinery Corpora- 
tion: “Why Buy New Machine Tools?.” 
J. R. Weaver. director of equipment, in- 
spection and test, Westinghouse; “Ad- 
Electricity.” Dr. Phillips 


“Progress in 


ventures in 
Thomas. 


University Research 
lids Small Industry 


MALL INDUSTRIES “must look to 
\) the states and mainly to state-sup- 
ported institutions of higher education 
for help in research,” said Dr. Robert 
L. Sackett, Dean Emeritus of Engineer 
ing of the Pennsylvania State College. in 
a paper presented at the Research Day 
meeting of the State of Connecticut. 
held May 18 at Hartford. “Not much 
of the federal budget is devoted directly 
or indirectly to solving the problems of 
the small industry.” continued Dr. 
Sackett, in pointing out that of the $21.- 
000.000 spent by the federal government 
by research in 1938, the only production 
part was $3.700.000. or 17.6 per cent, 
allotted to the Bureau of Mines. the 
TVA. agricultural 
roads. and air commerce research. 

Large industries. able to support ex- 
tensive research 


been demonstrating the spectacular re- 


engineering, good 


programs. have long 


sults of scientific search and application 
of en ineering to the development of 
new products. Small industries, alone or 
by collective effort through associations. 
can © tain the benefits of well-equipped 
reseai-h laboratories by using college 
facilities. That the re- 
searcl; activities of American institutions 


andj. niversity 


's of onsiderable importance is shown 
by th fact that a total of $51,000,000 


Was s ent in one recent year by educa- 


tional aboratories in the search for new 
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sources and methods of producing 
wealth for industry. 

“University plays a_ triple 
part in the support of American indus- 
try,” stated Dr. Sackett. “In the first 


place, it adds to the store of new knowl- 


research 


edge; in the second place. it helps to 
apply that knowledge to useful purposes: 
and in the third place. it prepares those 
of special talent to take their places in 
commercial and governmental labora 
tories to carry on research and develop 


ment.” 


Substitute for Mica 
Made from Clay 


66 ALSIFILM.” a new type of transparent 
film material made from clay. can 
be used as a mica substitute. as an inde- 
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structible paper. as a fireproof wrapping 
material and as a waterproof coating for 
paper articles, according to a recent re 
port by Dr. Ernst A. Hauser before the 
Technical 
Paper Industry. The new material, as 
described in the Industrial Bulletin ot 
Arthur D. Little. Inc... is made from an 


Association of the Pulp and 


especially pure type of bentonite, and 
may be made so thick that it is stiff and 
brittle. giving the appearance ol and 
electrical properties similar to mica. Both 
Alsifilm are 


alumina, silica and water. 


mica and composed ol 

It is claimed that the new film can be 
made completely inert to oils. greases. ot 
ganic solvents, and strong acids and salts. 
In the thin. flexible film form it would 
offer long life and the needed electrical 
Foods. 


especially those which readily take up 


properties for cable wrapping. 











As fast as its streamlined appearance indicates 








one of the three 500-ton single-acting 


hydraulic presses recently shipped from the Eddystone shops of the Baldwin-Southwark 


Corporation to an automobile manufacturer. 


Self-contained and oil operated, the press 


has a platen 48 in. by 41 in., with a full stroke of 20 in. Pump, motor, and valves, located 
in the top of the press, are readily accessible 






















































262 


odors and tastes, might be packaged in 
this inorganic transparent film. Ordinary 
printing and coloring processes can be 
used with Alsifilm. Unaffected by climate, 
mold, or insects, it has possibilities for 
use as a permanent record material, han 
dled as easily as any paper. 

\lsifilm is to be introduced commer- 
cially by the Research Corporation for 
the Massachusetts Institute of Tech- 
nology and Dr. Hauser. At the present 
stage of development none of the mate- 
rial is available for distribution. 


1. H. Compton Predicts 
Era of Atomic Power 


: PPARENTLY we are now closer to 
[A the realization of atomic power 


than at any time in the past.” said Pro- 
fessor Arthur H. Compton, Nobel prize 
winner and professor of physics of the 
University of Chicago, at a meeting of 
Association for the Ad- 
vance of Science. held May h. at \lpine. 


the American 


Tex... in connection with the opening of 
the new McDonald Observatory. “Recent 
developments have made scientists both 
enthusiastic and fearful, but we have 
not yet bridged the gap between the 
atom and the power house.” 

Pointing out that there is a very large 
and constantly increasing demand _ for 
power which will reach greater magni- 
tude than can be practically supplied by 
present methods, he stated that this de- 
mand will in all probability be met by 
science with the development of atomic 
power, Professor Compton went on to 
review the rapid advances recently made 





MEETINGS 


SOCIETY = OF AUTOMOTIVE ENGINEERS 


World Automotive Engineering Congress. 
Hotel Statler, Detroit, May 31-June 8; Hotel 
Fairmont, San Francisco, June 6-8. John 
1. C. Warner. secretary, 29 W. 39th St.. 


ss 


ELECTRO-PLATERS’ 
International convention, Asbury Park, N. J.. 
June 19°22. W. J. R. Kennedy. executive 
secretary, 90 Maynard St., Springfield, Mass. 


AMERICAN SOCIETY 


STEVENS InstiruTE-—Ninth annual Eco- 
nomics Conference of Engineers, Stevens 
Engineering Camp, Johnsonburg. N. J.. June 
24-July 3. James Creese, vice president, 
Stevens Institute of Technology. Hoboken. 
ee 


AMERICAN Society FOR Testing MAtTERI- 
ALS) Annual meeting and exposition, Chal 
tonte-Haddon Hall, Atlantic City, N. J.. June 
26-30. R. FE. Hess, assistant secretary. 
200 8S. Broad St.. Phila.. Pa. 


AMERICAN Society oF Mecuanicat Ener 
NEERS— Semi-annual meeting. San Francisco. 
July 10-15. C. E. Davies. secretary. 29 VW. 
th St., N.Y. 


Baking enamel from the inside out 
sands of these gold-plated reflectors arranged in 90 ft. tunnel sections, penetrate the 
synthetic resin enamel on Ford car bodies and heat the metal underneath. New method 
requires 15 min. Former steam oven baking took one hour 





infra-red rays, reflected with slight loss from thou- 





in American and European laboratories. 
Physicists are now concentrating on the 
study of the tremendous energy released 
by the splitting up of an atom of actino- 
uranium, an isotope constituting one- 
tenth of one per cent of the ordinary 
uranium found abundantly in’ various 


parts of the world. 


A.S.T.M. to Discuss 
Temperature Effects 


ROUND-TABLE discussion on the 
ra Effect of Subatmospheric Tempera- 
tures on the Properties of Metals prom- 
ises to be of particular interest to design 
engineers attending the annual meeting 
of the American Society for Testing 
Materials. to be held at Chalfonte-Had- 
don Hall. Atlantie City. N. J.. June 26 to 
30. Recognizing a growing demand in 
many industries for materials having 
properties suitable for use at low tem- 
peratures, the Society is sponsoring this 
round-table discussion as a means for 
together all the 
knowledge on the subject. 


gathering available 

(mong many other important  tech- 
nical features of the meeting are dis- 
cussions on paint testing, quantitative 
spectrochemical analysis. and fatigue of 
metals. The A.S.T.M. exhibit of testing 
apparatus and related equipment. with 
displays sponsored by a number of lead- 
ing companies in the instrument and 
similar fields. will be in progress 


throughout the five days of the meeting. 


Do You Know That— 


NICKEL SILVER as it is known. todav. 
traces its history in an unbroken line 
from the Chinese alloy, paktong. of 2000 


>] 
Vears ago. (12 


ABRASIVE CUTTING saves $.01 per Ib. 
in the cutting of un-annealed. corrosion- 


resisting valve stock. Formerly this ma- 


terial was purchased annealed for cut- 


ting. Bk: 


\ METHOD OF PLATING steels with 
nickel up to twenty times usual thickness 
is claimed to give a coating free of poros- 
ity. Developed originally for use in oil 
fields, it has possibilities for giving low: 
cost materials high corrosion-resistance. 
malleable 


Coating is claimed to be 


enough to resist abrasion. (14 


\ NEW NON-SKID paint for use on 


stair treads. concrete floors. steel floo 
plates is made up of. stainless steel 


flakes in a varnish vehicle. (15 


\ MINIATURE MAGNET of Alnico, weigh- 
ing 1.85 grams, will lift nearly 1500 
times its own weight. A steel sheath 
around the Alnico Pellet directs the mag- 
netic flux against the object being 
attracted. The sheath also protects the 
demagnetization wien 


magnet against 


not in use. 16 


\ NEW MACHINABLE ceramic material. 
available in round, tubular, disk. and 
plate forms. can be turned on a_ |.the 
or milled like steel and has good di: lee- 


tric and mechanical properties. Ls 
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Heavy Duty Engines 


Complete new line of ruggedly con- 


structed single, two and four cylinder. 
radiator-cooled engines are designed fon 
heavy-duty service. These power units are 


completely equipped with extra large 


anti-friction bearings. with tapered roller 


bearings in the end position to carry 


anv thrust load. Heavy flywheels give 


smooth operation at all speeds and unde1 


varying load conditions. Proper lubri- 


cation is assured by positively driven 


rear oilers. and large oil and gasoline 


capacities allow for Jong periods of 


operation without attention from the 


Equipped with heavy-duty. 


operator. 


l'win-Disk these engines con- 


clutches. 





form to all S.A.E. standards including 
accessories as: electric starter and gen- 
erating equipment: 
pump: fuel pump: lubricating © oil 


pump and filter: combination carburetor 


water circulating 


fuels and 


lor gaseous gasoline: and 
Available 
in sizes from 2 to 22 hp. and are known 
as the Model wi, fal engines. Novo En- 


gine ( Lansing. Mich. 


kerosene burning attachment. 


Refrigeration Controls 


New line of refrigeration temperature 
and pre-sure controls use solid liquid 
charges © actuate the switch contact so 


power | 


y that extremely high loads ean 


de carr.d without relays. The sensitive 
element < a metal bulb filled with liquid 
Irom w h all gases have been excluded, 
connect to a single diaphragm for 
direct nsmission of movement to the 
Switch sitive snap action and positive 
contact jakes these controls immune to 
any mn ii vibration or “off-level” in- 
Stallati: Contacts are of silver. The 
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switch is entirely inclosed to prevent 


obstruction from 


Available for 


entrance of dirt o1 


misplaced leads. tempera 


ture ranges from 20 deg. to + 75 
deg. F. Julien P. Friez & Sons. Balti 
more, Md. 

Signal-Graph Timer 


Improved instrument for timing indus- 
trial processes is controlled by an elec 
tric switch and may be located any dis 
tance from the machine. Operated by a 
synchronous motor, the instrument auto- 
matically signals the operator when the 
has elapsed. At the 


processing pel iod 








same time it automatically records on a 


chart calibrated in minutes. the process 


ing time of each operation, as well as 


inactive time. Production 


702-10 W. Jackson Blvd... 


the loading o1 
Instrument Co.. 
Chicago, Hl. 


Small Limit Switch 


Designed for use on machine tools. 
conveyors and other automatic equip 
ment. a small snap-action limit) switch 
has the advantage of being so con 
structed that it can be easily mounted 


in practically any position. It operates 


slowly without burning and is 


dirt. Silver-to-sil 


contact 
proof against oil and 


ver double-break contacts assure lone 


- "aL *m Fiict 
are Seite 





life while two independent circuits pro 


vide any contact arrangement. Positive 
snap-action is obtained by means of an 
over-center toggle mechanism. Supplied 
roller-lever or push-rod 


with either a 


head. General Electric Company. Sche- 


m. es 


nectady. 


Atkomatic Valve 


Electrically operated valve. particular 
difficult, 


operation on steam, and general applica- 


ly adaptable for continuous 


tion on automatic or remote control of 


liquid or gases, uses line 
] re 


pressure as 
































































the main actuating force. Known as the 
Atkomatic Valve, it has only three mov- 
ing parts, no weights, levers or packing. 
Nen-metallic valve disks insure maxi- 
mum wear and tight seating. Parts are 
of bronze and stainless steel. Low cur- 
rent consumption is claimed. Full flow 
from “*y in. to 3 in. pipe sizes on pres- 
sures up to 300 Ib. per sq.in. Maximum 
steam pressure 150 Ib. per sq.in. E. C. 
Atkins & Co.. 402 S. Illinois St. In 
dianapolis, Ind. 


Lubricating System 


\ new system for lubricating small 
machines or a few bearings on large 
machines from a_ single grease inlet 
consists of a multiple measuring valve 
block with from 2 to 8 lubricant outlets 
per block. As many valve blocks as are 
necessary can be installed and con- 
nected in series. The positive lubrication 





FARVAL 











of every bearing regardless of position is 
accomplished by connecting a conven- 
tional type of grease gun to the grease 
nipple at the inlet port. Movement of 
the indicator stem attached to each valve 
piston shows when each bearing has re- 
ceived its measured amount of lubricant. 
The amount delivered to any pair of 
outlets is adjustable. Block contains no 
check valves and no springs, and is ex- 
tremely simple in design and construc- 
tion. Farval Corp.. Cleveland. Ohio. 


Dial Thermometer 


Ruggedly constructed for long. de- 


pendable and accurate service. the 
Wheelco Dial-Indicating Thermometer is 
inclosed in a cast case with 6-in. dial 


face. Of the Bourdon tube type. the 











thermometer is made with mercury, gas 
filled, or vapor actuations, and can be 
applied to temperature ranges from 
0 deg. F. to 1,000 deg. F. Available in 
the long-distance type for installation at 
some distance from the point of tem pera- 
ture taking, or in the stem type for loca- 
tion at the point of temperature taking. 
Wheelco Instruments Co., 1929-1933 So. 
Halsted St., Chicago. II. 


Potentiometer 


In the new vibration-proof indicating 
potentiometer, Celectray Model V. a 
damped photoelectric circuit, has been 
developed which does not respond to 
abnormal disturbance of the light-beam 
reflected from the mirror of a moving 


galvanometer. The controller. which is 
claimed to be sensitive to temperature 











change but not to vibration. can be 


mounted rigidly 





vibrating panel 


along with the contactor without regard 


for the possible effect of vibration Fea 


tures include safety shut-off, 15-in. seal 


0.1 per cent accuracy, and high visibility 


C. J. Tagliabue 


Nostrand 


Co., Park and 


Brooklyn, N. Y. 


Duotone Baked Finish 


For use on various metals, Duotone, a 


new baking 


produces 
one spray 
unaffected 


and producing 
finish. Duotone 


coverage per 


finishing material 
two-tone effect i 


Easy to apply 
oven conditions 


consistently uniforn 
claimed to. give 
ereater than othe 


types of finishes designed for the sam 


purpose. Available 


wide variety 0 


colors. The Glidden (30:. Cleveland. Ohir 


High Speed Idler Pulley 


New | high-speed, 
pulley. developed tor 


free-running — idler 
use in industries 


having light and medium duty high spee 


belt drives. 


tive cover 


of abrasive 


heavy-duty roller bearing and the stabil 


features a dust-proof prote 
eliminates all types 
from the relativels 


izing ball bearing. The bearings run 4 


rectly on 


steel shaft. 


through-hardened = chrom 
cups and_ reservolls 


are large enough to provide prope! lubr 
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cation for two years. Pulley units, with 
overall lengths up to 3 15/18 in., are 
easily mounted. Five standards sizes of 
crowned pulleys are now available, and 
units are provided for special design. 
SKF Industries, Inc., Philadelphia. Pa. 


Combination Linestarter 


Consisting of a magnetically operated 
linestarter and a manually operated mo- 
tor circuit switch combined in the same 
streamlined cabinet, the new De-ion com- 
bination linestarter is especially designed 
squirrel 


for across-the-line starting of 


age motors, or as primary switch for 


wound-rotor induction motors. Line- 


starter features the safe-locking design 


of door handle. The starter has fuseless 





circuit instantaneous 


breaker. The 


breaker handle is a positive indicator, 


protection, by an 


magnetic trip circuit 


showing whether breaker is “on”, “off”, 
or “tripped”. Westinghouse Electric & 
Manufacturing Company. East  Pitts- 


burgh, Pennsylvania. 


Automatic Speed Control 


Reeves 


with im 


variable speed transmission 


roved hydraulic automatic con- 
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tol is imple and compact in design, 
with fey working parts, sensitive and 
Positive in speed regulation. Pressure 
“only two or three ounces will produce 
change 1 speed. Back lash and_ lost 
notion re definitely eliminated and 
liquid ip. the oil pump acts as a brake 
lo Preve t movement when the control 
“inn utral,” thus preventing “coast- 
Mf an’ “hunting.” From 6 to 20 sec. 


te req ed to 
rom m 


shift the 
imum to minimum speed and 


transmission 


June, | 939 





vice versa, depending on size and ratio. 


Protective mechanism absorbs the shock 


of sudden or violent. shifting. Reeves 


Pulley Company. Columbus. Indiana. 


Beryllium Alloys 


Heat-treated beryllium alloys in’ red. 
strip and wire forms. are now available 
from the Beryllium Corp. of Pennsyl 


The 


supplied master alloys only in the ingot 


vania. company. which formerly 


and cast forms, has recently completed 
specially designed facilities for the com 
ot 2-2.20 per cent 


mercial production 


beryllium-copper, — beryllium-cobalt-cop 


per, beryllium-chromium-copper. beryl- 
lium-nickel, and other alloys in the pri 
mary fabricated shapes under exact 
laboratory control of all physical prop 
erties. Beryllium alloys, with high elec 
trical conductivities and tensile strengths. 
stability. 


heat and 


elastic resistance to fatigue. 


wear, and uniform hardening 


characteristics, find their greatest use in 


the manufacture of electrical devices. 


small machine parts, springs, aviation 


instruments, business machines. and 


other similar products. The Beryllium 


Corp. of Pennsylvania. Reading, Pa. 


Angle Type Spray Nozzle 


“Whirljet 


produces a hollow cone spray with uni- 


Angle Type” spray nozzle 


form distribution in installations where 
it is necessary to have a non-clogging. 
centrifugal type nozzle with pipe con 
nection parallel to direction of spray. 
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Nozzles are sturdily constructed and have 
large passages making them practically 
clog-proof. Pipe connection is “x in 
male. Available in 6 different capacities 
from 0.5 to 2.5 g.p.m. at 10 lb. per sq.in 
other metals can be 


Systems Co., 492 


Standard in brass. 


specified. Spraying < 


W. Grand 


Ave.. Chicago. Ill. 


Tap Switch 
Model 412 


rotary 


Ohmite 


heavy-duty. 


high 


multi-point 


amperage. 
selector 
tap switch is compact, and has all-porce 
lain construction. Important design fea 
tures include: silver to silver contact. 
cam and roller snap-action, all-porcelain 
back-of-panel 
mounting, designed for single or tandem 
mounting. The tap switch is rated for 40 


amp. in 240 volt a.e. 


high-voltage insulation. 


non-inductive cir 
cuit, is 4 in. in diameter, and is equipped 
with a maximum of 12 contacts. Ohmite 


Mfg. Co., 4835 Flournoy St.. Chicago, II. 
Anode Rubber Tubing 


Continuous rubber tubing. made of 
pure latex by the Anode process, is uni 
form in size, wall and strength, and is 
both 


Highly resistant to age deterioration and 


perfectly smooth inside and out. 
repeated sterilization, the amber-colored 


tubing is sufficiently translucent to show 


fluid levels and has a permanent finish 
that is soft and silk-like. Available in 
90 ft. lengths in 3 sizes only. (8; x 4’ in.. 
14 x ye in. and x ;. in. Mechanical 


Rubber Goods Div.. The B. F. 
Co.. Akron. Ohio. 


Good ich 


Tight-Closing Valves 


Electrically 
handling freon. methyl chloride, sulphur 
dioxide, brine. 


operated valve lor 
air. oil, water, steam and 
ammonia, consumes only 7 watts operat 
ing at 250 Ib. per sq.in., 15 watts at 400 
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lb. per sq.in. The 1 in. valve shown 
weighs only 444 lb. Height over all 554 
in. Length 3%4 in. This valve is absolute- 
ly tight closing, both main valve and 
pilot valve having soft disks and _ seats. 
All seats and disks are standard and are 
renewable. Coils are impregnated to re- 
sist moisture and are designed for con- 
stant service. Available in sizes from 1% 
in. up to 2 in. Hoppe Engineering Com- 
pany, Indianapolis, Indiana. 


Sealed Switch 


New H-C 


ceramic 


features 
hermetically 
sealed against oil, moisture and dirt, and 
treated so that it is impervious to the 
penetration of 


Sealed Switch 


case which is 


gases and resistant to 





most 


presence of 


deterioration in’ the 
common substances. Can be safely oper- 
ated as high as 300 deg. F. 


ranging from 2% oz. to 8 oz., and travel 


Pressure. 


of the sensitive switches have been im- 
proved. Type C switches are designed 
for 15 amp. at 125 volts a.c. or 6-7 amp. 
at 220 volts a.c.. based on an operating 
speed of 15 per min. for the maximum 
Available in 
mally closed or open and single pole 
double throw. Allied Control Co., Ine., 
227 Fulton St.. New York, N. Y. 


ratings. single pole nor- 


Low Temperature Enamel 


\ new enamel for industrial finishing, 
known as Low-Bake “Dulux” enamel, is 
claimed to speed up production in low- 

Has the 
One-quarter hour at 
one-half hour at 225 deg. 
F. The finish 


has demonstrated good gloss and build. 


temperature ovens. following 
baking schedules: 
250 deg. F.: 


F.: two hours at 175 deg. 


print resistance. and retained flexibility. 
It is said to be wrinkle-proof under all 
normal conditions. It gives satisfactory 


hiding in one coat when applied on 
solvent-cleaned steel. bonderited steel or 
primed steel. White and colors are avail- 
able. Finishes Division, E. 1. du Pont de 


Nemours & Co.. Inc.. Wilmington, Del. 


“Speed-Trol” Motor 


Completely automatic variable speed 
system is governed by the position of a 
small lever which travels through an are 


of approximately 60 deg. for complete 





speed range and is provided with over- 
travel to prevent damage to the switch 
mechanism. Pilot motor is 3-phase squir- 
rel cage, with hardened steel worm and 
All contacts in the 
“quick-break.” Over- 
travel and hunting of the pilot motor 
has been eliminated. Units with standard 


bronze worm wheel. 
entire system are 


gear ratios can be furnished with ratings 
up to 15 hp. Sterling Electric Motors, 
Inc.. Telegraph Road at Atlantic Blvd., 
Los Angeles, Calif. 


Roller-Leaf Micro Switch 


Roller-leaf actuated switch is designed 


for service in applications requiring 
roller action where small moving power 
break the cir- 


cuit. Overall size is 24% in. long, 1%¢ in. 


is available to make or 


high and *4 in. wide. Handles 4% hp. The 
leaf spring is stainless steel ribbed. Case 








hardened roller is mounted on an 0i |ess 
bronze bearing. This switch is of single 
obtained 
with normally opened, normally cli sed, 


pole construction, and can be 


or double throw contact arrangenient. 
Micro Switeh Corp.., Freeport, Ill. 


Lint-Free Motor 


“Lint-Free” 
tile industry 
rotor 


motor for use in the tex 
features specially 
which 


shaped 
circulate the air 
through the motor at proper velocity to 


vanes 


remove lint, glass-smooth windings to 


prevent lint from clinging, extra larg 





air passages, and no screens to requir 
cleaning. Open construction makes clean 


ing by hand or air hose easy and 
economical without disassembling _ th 


motor. The motor is equipped with 
sealed cartridge type ball bearings. wit! 
the seal for retaining the grease buill 
into the bearing itself. Westinghous 


Electric & Mfg. Co., East Pittsburgh, Pa 


Light Weight Pillow Block 


Light weight, self-aligning, Randall 
One-Piece Steel Housing Pillow Block 
consists of only three parts. To cove! 
a range of installation requirements !! 


can be mounted in any position. This 


>, 
—__ 





new precision machined bearings has 


creased oil capacity, and th enti 


assembly is cadmium plated ‘o res! 
corrosion. It is interchangeabl with a 
other pillow blocks of the li havins 
the same shaft sizes. Available in shal! 
sizes from Ye in. to 1 in, Randa’! Grap! 
ite Products Corporation, 609 \\ est Lak 
Street. Chicago, Llinois. 
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High Pressure Cylinders 


New compact high pressure cylinders 
are of centrifugally cast high test iron 
machined by the same method used in 
boring long range guns, giving a straight. 


concentric, accurate to 


finish, 


mirror 





size. Cylinder heads and pistons are also 
of high test cast iron. Pistons are fitted 
with “Step Seal” rings. Piston rods are 
of heat treated alloy steel and are “chev- 
ron” packed. All Hanna high pressure 
cylinders are equipped with cushions in 
both heads. Available in ten types with 
diameters ranging from 1% in. to 8 in. 
for pressures up to 1.500 lb. per sq.in. 
Hanna Engineering Works, Chicago, Ll. 


Electronic Switch 


Operating with contact resistances to 
900,000 ohms and a current carrying 
capacity of ten micro-amp., “Electronic 
Switch” is claimed to eliminate sticking 





and ing contacts on such equipment 
as tiermostat regulators. small limit 
Witches. or any type of equipment re- 
quirine very low contact pressure. The 


‘witeli may be operated in any position 
and temperatures up to 150 deg. F. 
Unite Cinephone Corp.. 43-37 33rd St. 
Long island City, N. Y. 


—_ 


mpervium Insulation 


Im) ium. a new insulation material 


made synthetic resins, possesses many 


of th iportant characteristics of rub- 
ber, has a high resistance to cor- 
rOosive igents. alkalies and oils. Hav- 
ing h dielectric values. when applied 
neo 


is thin as 0.005 in.. is an excel- 


June. 1939 


lent insulation for plating and chemical 
units. for electrical units of every de- 
scription, and for protection of metals 
against practically 
agent. Paramount Rubber Service, Inc.. 


1430 Rosedale Park. Detroit. Mich. 


every corrosive re- 


Radial Coupling Drive 
Shaft 
The “Morflex” 


shaft 
standard Morflex radial coupling in a 


radial coupling drive 
combines the features of the 
high-grade slip joint drive shaft for use 
as a remote drive. or where added flexi- 


The slip joint 


bility may be necessary. 





is full spline construction. grease tight. 
and slides freely under load. Unit is 
specially adapted for use on dynamo- 
meter drives and other installations in 
which endwise shaft float may be en- 
countered. Available in two types, the 
long coupled. where tubing is added to 
suit customers requirements. and the 
short coupled. which is made up in one 
standard length. Both types are made 
in various sizes with capacity ratings of 
from 2 to 27 hp. per 100 r.p.m. Morse 
Chain Co., Ithaca. N. Y. 


Steelflex Coupling 


Protecting mechanical drive systems 
against the damage caused by shock 
overload, the Falk Controlled Torque 
Steelflex. coupling consists of the com- 
bination of a Falk Steelflex coupling. 
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and an adjustable’ pressure friction 
clutch. The coupling damps out  ordi- 
nary shocks, reduces vibration, and 
allows free end float. Instantaneous high 
peak loads cause the clutch to slip, 
Avail 
able with basic ratings from 0.4 hp. to 
230 hp. The Falk Corporation, Mil- 


waukee. Wis. 


protecting connected machinery. 


Snap-Action Aur Trap 


“Snap-Action” 


draining water from compressed air lines, 


mechanical trap for 


tanks, separators, and aftercoolers, fea- 
tures positive opening and closing of 
discharge valves. rendering it immune 
to ordinary dirt trouble. Quick, forceful 
operation of the valve is caused by a 
spring which snaps past dead center as 
the ball float moves up or down with 





-~Inlet 





4 Ball float 


Valve and bhns 
lever~~_ 





Drain plug----~" 


Valve seat-” “=--- Outlet 








water level. The valve requires no prim- 
ing. Capacity is 1,400 lb. of water per 
and 1,000 Ib. 
per hour at 250 lb. per sq. in. Armstrong 
Machine Works, 821 Maple St.. Three 
Rivers, Mich. 


hour at 125 Ib. per sq. in., 


Fluxed Welding Rods 


“Ready-Fluxed” bronze welding rods, 
completely flux-coated throughout their 
entire length, control the even introduc- 
tion of chemically correct flux through- 
out an entire brazing operation.  De- 
signed for application in any type of 
bronze welding. the new bronze rods, by 
making possible a continuous welding 
process, give a 15 per cent saving in 
operators’ time and in gas consumption. 
Tests made of weld 


dense grain structure and high tensile 


specimens show 
strength. Compressed Industrial Gases, 
Inc.. 221 N. La Salle St., Chicago, Il. 


Vertical Motor 


The Syncrogear Unit Type GDV, com- 
plete with flange base, is easy to mount 
small 


and incorporates a geared oil 



































































Super-Sensitive Comparator 


The indicator on this comparator, 
Model 110B-3, is especially designed to 
have great sensitivity and “repetition” 
qualities. The contact point spindle is 
supported by a spring bellows which 
eliminates friction on the spindle. In- 
ternal friction and inertia 1s reduced to 
a minimum. The lever at the side of the 
indicator is for fine adjustment of the 
contact point, after the indicator has 
been brought to approximate position on 
the vertical slide and clamped. Instru- 


ment is said to be exceptionally simple 





pump which forees an ample oil supply 
to bearings. gears and pinions. This 
vertical geared head motor has a helical 
type gear train, and uses ball or rollet 
bearings throughout the drive. Available 
in sizes from 44 hp. to 30 hp. with shaft 
speeds of 4.260 to 8.3 r.p.m. U. S. Elee- 


trical Motors. Ine.. Los (Angeles. Cal. 


Frequency Relay Control 





The new E C & M_ frequency 
method of control uses a simple, res- 


relay 


and practical for checking other instru- 


onant circuit consisting of the fre- 


: ments, gages and any work requiring a 
quency relay coil, a condenser and a te 
high accuracy. Federal Products Corp., 


yotentiometer resistor, with this circuit : 
I 1144 Eddy St.. Providence. R. I. 


receiving its operating voltage from the 
rotor circuit of an a.c. wound-rotor 


motor. The resonant type of circuit 
adjusted to a desired frequency oper- Hammer Lue Union 
sus 


ates the relay within small limits. pro- 
kor use where unions must be broken 


quickly and often, this hammer lug 


union has a triple lug nut for easy ac- 





cessibility. Heavily constructed to with- 


stand high pressures and severe wrench 
High  Brinell 


abuse. hardness and 























lL; 
L2 c 
La PR= Potentiometer resistor 


RC®* Relay coil 
C= Condenser 











viding accurate control. It) makes pos 
sible the safe use of hyper-synchronous 
overhauling loads. 


speeds with crane 


close control of accelerating torque. 
and elimination ot zero-speed switches 
in dynamic braking. The Electric Con- 


troller & Mfg. Co... Cleveland. Ohio. 











graphitic content eliminates galling 
seat joints. Made of Dualsteel, t 
unions are completely Parkerized as 
further protection against corrosi 
Rockwood Sprinkler Co., 38 Harlow $ 
Worcester, Mass. 


Cast, Non-Ferrous Alloy 


For Machine Tools 


Rexalloy, a new cast non-ferrous cut- 
ting alloy with basic elements of cobalt, 
chromium and tungsten, may be used 
on practically all machining operations 
and on all types of machine tool equip- 
ment. The hardness and the structural 
stability of Rexalloy at 
peratures is indicated by the fact that 


extreme tem- 


only a one point drop in hardness on 
the Rockwell C scale is occasioned after 
Available in 
tool bit form, the new alloy possesses 


exposure to 2.000 deg. F. 


ereater resistance to abrasive wear and 
is tougher than cast tool material pre- 
viously available. Proper grinding can 
be accomplished with ordinary tool room 
equipment. Tool cutting angles cus- 
tomarily applicable for high speed tool 


Standard sizes range 


91 


bits can be used. 


from 14 in. square by x, in. long to 


34 in. square by 5 in. long. Rexalloy is 
other than standard 


lengths and in many 


also available in 
square and _ ree- 
Crucible Steel Com 
pany of America, 405 Lexington Ave- 


nue. New York. N. q. 


tangular shapes. 


Frequent Reverse Motor 


New line of squirrel cage motors with 
control will stand up under continual 
and frequent reversals, as high as one 
reversal per second, at full voltage with- 
out overheating or deterioration. Frame. 


- 


‘ Va} - ) 


shaft, and bearings are of sturdy desig? 





Stator windings are micabestos insulated 
Rotor is a special high resistance. >tato! 


and rotor windings are efficiently + oled 
with continuous forced ventilation the 
form of a small auxiliary moto; and 
squirrel cage fan at one end the 
motor, which can be readily seen the 


Available in a num) <r 0 
sizes and speeds up to 10 hp. 5 rling 
Electric Motors, Telegraph Road +t At 
lantic Boulevard. Los Angeles, € 11. 


photograph. 
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Manufacturers’ Publications 





Taber Instrument Co., 
N. Y. Bulletin 3901, 
Sets forth details and prices of 
Model J Portable Abraser, a 
calibrated wear tester for scientific grading 
of surface finishes. The bulletin also 
describes the Taber testing service for paints, 


ABRASION TESTER 
North Tonawanda, 
8x 10% in. 
the Taber 


lacquers, plastics and other similar finishes. 


Amercoat-——-Amercoat Sales Agency, 5905 


Pacific Blvd., Huntington Park, Calif. 
“Amercoat on Guard Against Corrosion,” 


12 pages, 844 x 11 in. Sets forth general 
characteristics, tests, and successful uses of 
{mercoatings. Includes specific information 


ff various types of Amercoat products. 


Bearincs--New Departure Div., General 
Motors Corp., Bristol, Conn. New Departure 
Hand Book, 13th edition, 156 pages, 6 x 814 
n. Complete hand book covering dimen- 
sions, load ratings, bearing fits, and list 
ices of all types of New Departure ball 


earings. 


BONDERIZING Parker Rust-Proof Co., 
Detroit, Mich. Booklet, 834 x 1114, 40 pages. 
Explains effect of bonderizing in protecting 
netal surface. Well illustrated booklet sets 
forth application methods and industrial uses. 
Includes results of tests made upon various 
ypes of bonderized surfaces. 


Jeffrey Mfg. Co., Columbus, Ohio. 
General catalog No. 87, 960 pages, 8x 10%4 
n. The complete Jeffrey line of chains, re- 
luction equipment, 


CHAINS 


conveyors, elevators, 


sprockets, transmission machinery, electric 


ibrating feeders, screens, coolers, dryers, 
rushers, pulverizers, shredders, portable 


aders, and stackers, are described in this 
ilalog, with engineering data. 


Julien P. Friez & 
Caltalog K, 24 pages, 
Features illustrations, specifica- 


ContRoL INSTRUMENTS 
‘ons, Baltimore, Md. 
»x 1] in. 
ons and prices of the complete Friez line 
{ controlling, measuring and recording in- 
‘truments, covering the automatic heating, 
‘frigerating and air conditioning industries. 


Curring Attoy—Crucible Steel Co. of 
\merica, 405 Lexington Ave., New York, 
\. +. Booklet TS400, “Rexalloy Tool Bits.” 
\n interesting booklet on this new non- 
‘trous cast cutting alloy, now available in 
ol bit form. Examples of increased speeds 
id deeper cuts made possible with Rexalloy 
re shown. 


Belle City Malleable 
tn Company and Racine Steel Castings 
mpany. Racine, Wis. “Ferrous Castings.” 
ur paves, 844x111 in. The property and 
{ture the four types of ferrous castings 


Ferrous CAstTINes 


duce | by these companies and some sug 
‘tons and examples of their applications 
fe covered in this folder. 


Plexi) ce Drive Suart-—Mechanics Uni- 
rsal nt Division, Borg-Warner Corp.. 
ckfor. Ill. Catalog Ind. 1939, 12 pages. 
2% ll in. Gives description, illustrations. 


Md dim nsions for roller bearing universal 


Nts a d flexible drive shafts. Includes 


lune, 939 


two pages of general engineering data not 
usually available in engineering handbooks. 


FLEXIBLE SHart—Swartz & White Mfg. 
Co., 215 Washington St., Binghamton, N. Y. 
Catalog, 24 pages, 84x11 in. Illustrates 
and describes complete line of flexible shaft 
equipment, together with the many attach- 
ments that are interchangeable with same. 


HyprauLic CyLinpers—Hanna Engineering 
Works, 1765 Elston Ave., Chicago, Ill. Cata- 
log 229, 20 pages, 84x11 in. Contains illus 
trations, dimensions, capacities and com 
plete data for all sizes of high and low 
pressure hydraulic cylinders. Also includes 
information on 


control valves. 


LEATHER Packincs—E, F. Houghton & 
Co., 240 W. Somerset St., Philadelphia, Pa. 
Bulletin, 4 pages, 84% x 11 in. 
problems of design and operation are met 
with Vim leather packings, and lisis ten 
“Don'ts” for packing users. 


Shows how 


LupricatinG SystemMs—Bowen Products 
Auburn, N. Y. Catalog No. 75, 12 
pages, 814x 11 in. This booklet contains 
detailed Bowen 
Hydraulic-Automatic low and high pressure 


( Oorp., 
engineering data on the 
Installation charts and 


illustration of entire lubricating system are 
included. 


lubricating system. 


Catalog 76, 8 pages, 814 x 11 in. 
Similar data on the Bowen Electric-Auto 
matic lubricating system. 


VMorors —Crocker-W heeler 
Co., Ampere, N. J. 


8144 x11 in. 


Electric Mfg. 
Bulletin 251-A, 12 pages. 
Describes alternating-current, 
adjustable-speed polyspeed motors. New in 
formation not given in previous bulletins in 
cludes a description of the various types ol 
regulators available for manual, remote, ¢ 
automatic speed control. A number of in 
stallations are illustrated and described. 


NicKEL ALLoys—-The International Nickel 
Co. Inc., 67 Wall St.. New York, N. Y. Bul 
letin T-13, 32 pages 84% x 11 in. Nickel and 
nickel-base alloys and their use in the design 
of corrosion-resistant machinery and equip 
ment are described in this booklet which lists 
tabular data and corrosion resistant charac 
teristics. New alloys, Hastelloy B and Ilium 
R. are included, 


Paints—-Continental Asbestos & Refining 
Corp., 1 Madison Ave., New York. “Quality 
Is Remembered Long After Price Is For 
gotten,” 32 pages, 815 x11 in. Catalog 
describes complete line of Carco products, 
including special 


paints, floor surfaces, 


cements, corrosion resistant finishes, disin- 


fectants and cleaners. 


PHospHor Bronze——The Riverside Metal 
Co.. Riverside, N. J.. Well illustrated 48-page 
booklet, 844 x 11 in. gives comprehensive 
story of phosphor bronze, its development, 
general properties and diversity of applica 
tions. The chemical composition and speci 
heations of the various types ol phosphor 


bronze available are also included. 


STAINLESS TUBING 


Kenilworth, N. J. 


Steel [io 


Folder includes a chart 


Carpenter 
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on diameter and gage sizes of Carpenter 
welded stainless tubing, and tabulates avail- 


able analyses. 


Socket Screw CHARI Parker-Kalon 
Corp., 200 Varick St., New York, N.Y. Cir 
cular drafting room chart on socket screws. 
Condenses in ready reference form a large 
amount of data essential to users of socket 
screws. Window type chart also includes 
tabular data on set-screw point dimensions. 


SPECTROPHOTOMETERS General Electris 
Co., Schenectady, N. Y. “The Electrical 
Measurement of Color,’ GED-676, 18 pages, 
814 x 11 in. 


General 


A technical description of the 
Electrical Photoelectri 
Spectrophotometer, its functions and appli 


Recording 


cations to color analysis. 


SPEED REDUCERS 
Co., Aurora, Ill. 


8'4x 11 in. 


Stephens-Adamson Mfg. 
Catalog 7838, 8 pages, 
Fully-illustrated booklet gives 
complete engineering information on Saco 
speed reducers. Drawings and complete di 
mensions of the units are included. 


Spring Wasuers--Spring Washer Indus 
try, 759 Milwaukee St., Milwaukee, Wis. 
Monthly bulletin, 4 pages, 84% x 11 in. 


fechnical information on the operation and 


uses of spring washers, with illustrations. 


STROBOSCOPES—-General Radio Co., Cam 
Mass: Bulletin, Form 420-C, 4 
pages. Describes and gives specifications for 
Strobotac. Type 631-B. and Strobolux. Type 
648-A and illustrates several industrial uses 


bridge, 


of strobos opes. 


Vatves—Central Brass Mfg. Co.. 2950 
East 55th St., Cleveland, Ohio. Catalog V-28, 
16 pages. 6 x 9 in. Illustrations and specifica 
tions of complete line of faucets, valves and 
fittings for industrial purposes. 


Vatves—Crane Co... 836 S. Michigan 
Ave., Chicago, Tl. “Service Characteristics 
of Globe Valves and Gate Valves.” Booklet 
discusses and contains charts pertaining to 
the selection of the proper valve. 


VarRIABLE Pircu Drives 
Mfg. Co., Milwaukee, Wis. Bulletin 1261-B, 
8'4 x11 in. Illustrates and 
describes the stationary control type of Vari 


Allis-Chalmers 


16 pages, 


pitch Texrope sheaves for occasional speed 
changes. The bulletin also gives details of 
the motion control type for use where fre 
quent speed changes are necessary. Dimen 


sion sheets and a variety of installation 


photographs are included. 


VARIABLE SPEED PULLEYS Lewellen Mfg. 
Co., Columbus, Ind. Catalog No. 40. 12 pages, 
8'4x11 in. Design data, rating tables of pul 
leys using Unitip double block belts and 
rubber belts, and dimensions for single and 
combination variable speed motor pulleys 
Helpful suggestions in the selection of the 


proper pulley are given in this booklet. 


Woop PRESERVATION Allis-Chalmers Mfg 
Co., Milwaukee, Wis. “Machinery for Wood 
Preservation,” Bulletin 1834, 32 pages. 
8'44x11 in. Well publication 


touches on the history. methods and pros 


illustrated 


esses, and economics of wood preservation 


It gives numerous designs of complete 


plants and describes the type of machinery 
used. Includes tabular data on weights and 


measures of piling, telegraph poles, cross 


arms and ties. 
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Books and Bulletins 





Plastic Working of Metals and 
Power Press Operations 

. ee Second Edition, 450 

pages, 044 x 914 in. Black clothboard 

covers. Published by John Wiley & Sons, 

Inc., 440 Fourth Ave., New York, N.Y. 


Price $5. 


CRANE 


Based on the first edition, published 
in 1932, this volume clarifies and expands 
plastic working theory and adds practical 
details to the discussions of the various 
groups of operations. A chapter has 
been added to discuss the mechanical 
characteristics and the utility of different 
types of metal working presses, and an 
additional chapter includes an analysis 
of the means of combining operations in 
tooling automatically fed presses. 

Nomograms for quick computation of 
shearing, drawing, ironing, coining and 
forging pressures, flywheel energy and 
similar data of use to the metal working 
engineer are included in the appendix, 
which also contains a compilation of tab- 
ular data on physical properties of fre- 
quently-used metals along with the usual 
numerical tables. 


Welded Steel Construction 


Rosert S. HAte—170 pages, 57x x 884 
in. Blue clothboard covers. Published 


by Pitman Publishing Corp., 2 West 


42nd St., New York, N. Y. Price $3. 


This brief handbook covers the funda- 
mentals of welded steel construction. 
Reasons for and against the use of weld- 
ing: principles and definitions; design 
drawings and de- 


fabrication and in- 


factors; applications; 
tails; cost estimating; 
spection are covered in concise form. 
The book also contains six appendices: 
drawing symbols; reference tables and 
New York City’s 1938 welding 
Chicago’s 1938 welding 
American Welding Society specifications: 


graphs; 
code: code: 


and references to periodicals. 


Alloy Cast Irons 


Project of the Gray Tron Division of the 
Association 

tables, 
Brown imitation 


{merican Foundrymen’s 
111 charts and illustrations, 75 
270 pages, 6 x 9 in. 


leather covers. Published by the Amer- 


; : ae 
ican Foundrymen’s 


{dams St., Chicago, Ill. Price $6. 
This volume consists of much compre- 
hensive and authoritative information on 


{ssociation, 222 W. 


the uses and properties of alloy cast 
irons. The data presented were compiled 
by a committee composed of representa- 
tives of alloy suppliers, alloy users, users 
of alloy cast iron castings, and national 
technical societies. 

More than half of the book is devoted 
to subject matter covering the effects of 
the various alloying elements on the 
physical properties. machinability. elec- 
trical properties, and thermal properties 
of gray, white and chilled cast irons. 

Of special interest to design engineers 
is the nineteen-page table of specific 
applications of alloy cast irons with com- 
positions and physical properties. \ 
twenty-five page bibliography is also in- 
cluded for those desiring more informa- 
tion on the subjects covered. 


Arc Welding in Design. 
Manufacture and Construction 


1,408 pages, 6 x9 in. Semi-flexible ma- 
roon covers. Published by the James F. 
Lincoln Arc Welding Foundation, Cleve- 
land Ohio. Price $1.50 in U.S.A., $2 
elsewhere, 

This volume contains 109 papers 
awarded prizes in the $200.000 Lincoln 
1938. 
With few exceptions, the papers are re- 


Foundation competition held in 


produced in complete form. Twenty-nine 
of the papers are on machinery. The 
book is divided into ten general sections: 
automotive, aircraft. railroad. watercraft, 
structural, furniture, welderies. contain- 
ers, machinery, jigs and fixtures. Provid- 
ing a large volume of data on welding 
and welding methods, this volume should 
be of value to designers, architects and 
production engineers. 


Industrial Electricity 
Direct-Current Practice 


Wittiam H. Timpir—635 pages, 5% 
x8M% in. Clothboard covers. Published 
by John Wiley & Sons, Inc., 440 Fourth 
fve., New York, N. Y. Price $5. 


In this second edition of the text book 
the subject matter on direct-current 
practice has been brought up-to-date. In 
the first chapter, which deals with funda- 
mental ideas. there is now included a 
brief discussion of the modern concept 
of matter and of the electron theory. The 
general scope of the text, however, has 
not been altered. 

The text covers distributing systems, 





power and energy, electrical properti s 


of wires, methods of measuring resistan 
magnets and magnetism, magnetic « 
cuits, inductance, generators, moters, 
eficiency, armature windings, batteries 


and electro-chemical action, Kirchhof!’s 


laws, insulators. dielectrics, condensers. 


and electrical measuring instruments. 
Typical examples and practical pr. 
lems based on engineering data are 


cluded to supplement the text in order to 
illustrate the principles developed. 


Proceedings of the A.S.T.M. 


Part | 
6x9 in, 
by the 
Vaterials, 260 S. 
phia, Pa. 


VoLuME 38. 


Clothboard covers. 


1,388 pages. 
Published 
American Society for Testing 


Broad St., Philadel- 


Summary of proceedings of the 41st 
annual meeting of the American Society 
for Testing Materials held in Atlantic 
City, N. J.. June 27—July 1, 1938. Com. 
A.S.T.M. tentative 
tentative 
standards are included. 


Parr Il 


mittee reports, new 


standards and revisions of 


VoLUME 38. 674 


page S. 
6x9 in. Clothboard covers. Published 
by the American Society for Testing 


Vaterials, 260 S. 
phia, Pa. 


Broad St., Philadel. 


Summary of proceedings of _ the 
Rochester Regional Meeting, March 9%. 
1938. 
the papers and discussions of the papers 
presented at the 41st annual meeting of 
the American Society for Testing Mate- 
rials, held in Atlantic City, N. J.. June 
27-July 1, 1938. 


The volume also contains all of 


+ 


Rubber as an Engineering Material 


25 pages, 844 x Il in. Gray clothboard 
covers. Published by the B. F. Goopricu Co.., 
fAron, Ohio. Price 50 cents. 


Prepared as a handbook for those who art 
dealing with materials and designing prod 
ucts, this well-illustrated book discusses the 
forms and properties of rubber. Much at- 
tention is paid to the resistance of rubber 
to corrosion, abrasion and cutting, heat, an¢ 
Several tables list the 
required conditions for use of rubber in con 


oils and solvents. 


tact with specific reagents. The elasticity 
of rubber and its use in vibration, shock and 
noise isolation is covered in detail. One 
chapter is devoted to the properties anid uses 
of elastic synthetics. 


Index to A.S.T.M. Standard: 
and Tentative Standards 


Published the 
AMERICAN SOCIETY FOR TEsTInG MAT: RIALS 
260 S. Broad St.. Philadel phia, Pa. 


140 pages, 6x9 in. 


The 1939 annual index to the A >.TM 


— . . ] { 
Standards and Tentative Standards, clu@ 
ing a list of A.S.T.M. designations nu: 


meric sequence. 
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MULTI-SPEED MOTORS— 


Standard Winding Connection Diagrams 





MULTI-SPEED MOTORS, VARIABLE TORQUE, KEY DIAGRAMS 


Ts Ts T2 Te 


Single winding-Two speed Single winding-Two speed 
N.E.M.A. MG6-41 Fig.4, 1930 A.S.A.C-6 3.720 1938 
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Two winding -Three speed Two winding-Three speed 
N.E.M.A. MG6-41 Fig.4,1930 A.S.A. C-6 3.720 1938 


Speed Ly L2 L3 








| Speed iz | L2 | L3 


. t t 
% | Low Ti Ta | ¥3 %| Low | Tr | T2 | Ts 








ae | | T 
% %| Second T | Ti2| Tis % %| Second Tr | Tr | Ts 



































| 
| 
| 
% | High Ts | Ts | Te | T) T2Ts Together %| High T | Ts | Te | 


Terminals not listed must be left open 
%% Second speed between lowand high % % Second speed between low and high 
¥% Low Speed half of high speed %& Low speed half of high speed ~ 


T; T2 T3 Together 
Terminals not listed must be left open 








< Ts Ts Tie Ti3 T2 Te 


Two winding -Four speed Two winding-Four speed 
N.E.M.A. MG6-41 Fig.4,1930 A.S.A. C-6 3.720 1938 








F T 
Speed Ly L2 L3 | Together Speed Ly L2 L3 | 








| 
Low T, | Te | T3 | None Low T, | T2 | Ts | 








Second Th Ti2 | Ti3 | None Second Ti | Ti2 | Tis 








High Tia | Tis | Tie | Tn Tz Ti3 High Tia | Tis | Tie | Tu Ti2zTi3 Together 
Terminals not listed must be left open Terminals not listed must be ieft open 


Third To | Te | Te | To Tats Third SPR BR Rs 



























































PRODUCT ENGINEERING + REFERENCE BOOK SHEET 


—" 





Propuct ENGIN! ERING 





